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The Davis Flanging Machine. Hooks are placed in the follower, which — Brazil has declared herself to be a repub The Modern Steam Plant and its 
take hold of the lower edge of the head, so lic, and reasoning from conditions in the Management. 


Our illustrations represent an improved {pat it is drawn off by means of the hand- United States a good many people—working- —— 
flanging machine, designed for the use of By Perer H. BuLiock. 


boiler makers in flanging heads of any size 
from 88 to 96 inches diameter, and of any 
thickness required within those limits of 
size. Under ordinary conditions, its capa- 
city is limited only by the number of heads, 
which can be heated, as the flange is turned 


at a single heat, 
and so quickly 
that it is still red- 
hot when com- 
pleted, and taken 
from the machine. 

In the center of 
the machine is a 
revolving plate, 
driven by a power- 
ful train of gears, 
and a_ belt, as 
shown, or, if pre- 
ferred, by an en- 
gine, and which is 
adapted to receive 
and drive the form- 
er over which 
the head is formed. 

At the back of 
the machine, Fig. 
2, are two arms 
having F slots, by 
which are attached 
gauge blocks, hav- 
ing swinging 


pieces, by which the head is centered on the 


former. 


The follower plate is then brought down 
onto the head by means of the screw and 
hand-wheel at the top. This follower is so 
made as to bear hardest at the outside, and 
comes down with an outward pressing mo 


tion, which keeps 
the head straight 
and flat on the 
former while being 
turned. 

The machine is 
then set in motion, 
and the straight or 
‘* break-down ”’ roll 
brought against the 
edge by means of 
the large screw in 
the bed. 

This roll is so 
mounted as to en- 
able it to be pre- 
sented at any de- 
sired angle, and can 
then be gradually 
brought to a_verti- 
cal position by 
means of the hand- 
screw on the car- 
riage, being kept up 
to the head at the 
same time, by means 
of the large hand 
wheel and screw. 


In this paper I will try and show the rela- 
tion the different styles of valve motions and 















governing apparatus bear to even speed. 

Old engineers will remember the style of 
governor that was in general use before the 
days of variable 
cut-off engines. It 








had two balls on 
the ends of rather 
long rods, and 
when the engine 
was at rest’ they 
usually hung near- 
ly vertical beside 
the spindle that 
supported and 
gave them motion. 





The tops of these 
rods were jointed 
by suitable bell 
erank levers and 
rods to a ‘* butter 
tly’ or some other 
kind of alleged 
easy working 


re 
valve, located in 

the steam pipe 
Fig. 2. somewhere be- 
tween the engine 

and boiler. These 

were by courtesy 

called) governors, ivasmuch as they did 
to a certain extent govern the speed of 
the engine. That is to say, if the speed 
got beyond a certain limit, the various ap- 
pliances provided therefor would get in 
their work, and the whole thing would slow 
down—perhaps 10, 15 or 20 per cent. Let us 
see why: Because 
the movement of the 





governing appara- 





tus was somewhat 
indirect in its action, 
the valve compara- 
tively hard to 
Operate, and often 
too far from the 








steam chest, but 
principally because 
the governor began 
to act as soon as the 
epgine was started, 
and the whole range 
of its motion was 
distributed between 
0 and the speed 
limit. It may be 
taken as a rule that 
the larger range of 
motion that can be 
given a governing 
apparatus, the more 
even will be the 
speed; but this rule 
THe Davis FLANGING Macuine.—F1q, 1. should also have the 
proviso that — this 


The finishing roll, which is made of the wheel and screw on the top of the machine. men especially—have thought it a good range of movement should be limited to the 
shape it is desired the head to be, is at the As will be perceived, the machine is country to emigrate to. But the contrary of smallest possible range of speed. That is, 
opposite side of the machine, and is brought simple in construction, so that it is not very this seems to be true. From all we can the governing apparatus should not begin to 
up to tbe head in the same manner, though liable to derangement. At the same time, learn just now, Brazil isan excellent country act until nearly the required speed has been 
it is fixed in a vertical position. As the it is easy to manage, rapid in operation, and for workingmen to stay away from. After reached, and then the largest movement be 
first roll is bringing the edge of the head the work when done is true and ready for alittle time, when the citizens have settled tween that and the maximum speed should 
down to the former, the finishing roll is use. The builders are I. B. Davis & Son, down to business, Brazil will be a greatcoun- be provided for. 


brought up, and completes the head. Hartford, Conn, try, no doubt. About the first governor constructed on 
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this principle was, if I 
Porter. In this the centrifugal force of the 
revolving balls was counteracted by weights 
that remained at rest, and had to be lifted by 
the governor before it could begin to act. It 
will be seen that it would require a certain 
speed to overcome this, and that the weight 
could be so adjusted that this joint would be 
This 


long step in the right direction, and was ac 


the miaimum speed required. was a 
companied by an easy working valve, placed 
directly on the steam chest. In fact, there are 
no governors now made, in which this prin 
ciple is not recognized in different provisions 
made for carrying it out, and with more or 
less success, according to the means employed 
for the 
distinct force opposing the centrifugal motion 


purpose. Another advantage of a 
of the revolving balls, is that it is constantly 
pulling the valve open, and any change of 
speed will be more quickly answered than if 
the gravity of the moving balls were alone de 
pended upon. This principle is very nicely 
three-ball 
spring governors, so generally used on revers 


carried out in the and ribbon 
ing engines, directly attached to elevators. 
There isno class of engines known to the 
writer, where such variation in load occurs 
as in these, as it is from their full capacity in 
hoisting a heavy load, to being pulled in the 
other direction by the same load being low 
Often 
single second, or as quick as the elevator boy 


ered. this variation will occur in a 
can pull the shipper rope, when he has got 
by the landing where he should have stopped. 
The average elevator boy, however, does not 
often exhibit such dexterity during business 
hours—he reserves all speedy movements for 
the last trip. 

Some years ago a governor was brought 
out, in which balls and springs were re- 
placed by a paddle wheel loosely fitted in a 
The 
supported on the paddle wheel spindle, and 


case partly filled with oil. case was 
on which it was free to revolve one full turn. 
The case was impelled in the same direction 
as the revolving paddle wheel, but this mo 
that could 
be so adjusted that the case would not begin 


tion was opposed by weights 
to move until nearly the required speed had 


been reached. A small gear on this case, 
acting through a segmental gear and lever, 
operated the valve, or was connected to the 
regulating cams of an automatic engine, as 
These 


very sensitive to any change in speed, and to 


the case might be. governors were 
discover why this was so was the first real 
hard study the writer ever indulged in, and 
resulted in my finding out for myself what 
any bright fellow would have seen at once, 
and which | 
been told me; for the value to us, of a thing 


might have forgotten, had it 


learned, is often in just proportion to the ease 
with which we acquire it. It finally came to 
me that the case had a range of 860 degrees 
after it bgan to act, while the ball governor 
it had replaced had only a range of 26 de 
grees in which to accomplish the same work. 
The 


had the right principle, inasmuch as its ac 


means may have been faulty, but it 


tion could be confined to a small limit in 
speed, and it utilized a force acting through 
ball 


get even an eighth part as large a movement, 


the entire circle, while few eovernors 
and part of this is wasted in beginning to act 
too soon, 

To properly regulate an engine, however, 
more things must be considered than the sen 
sitiveness of the valve motion, and its con 
trolling power, for other conditions may exist 
that will counteract any refinement in that 
direction. Let us see how different methods 
operate to produce the same results, and | 
will illustrate by two engines running to-day. 
One is an old Corliss 26 x 60, running 44 turns 
per minute. It has a very heavy fly-wheel, 
runs well and regular, and has never had or 
needed but very few repairs The other is 
14x 24, runs 210 per minute, has a very light 
fly-wheel, and runs well and regular, like its 
Why this same de 
so dissimilar conditions ? 


venerable neighbor. 
sired result from 
In the first, regularity is secured through the 
inertia of the heavy fly-wheel, and eighty 
eight chances each minute for variation in 
Inthe latter, 
the inertia of revolving weight is very largely 


the amount of steam admitted. 


| 
mistake not, the} 
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regulation can take place in each minute is 
The 


valve motion of the latter engine is well de- 


increased to four hundred and twenty. 


signed, its regulation is within the desired 
limits, and this, in connection with the great 
number of times regulation may take place 
even run- 
of the old 
has too wide a 


in a minute, makes it a very 


ning engine. The valve motion 
Corliss is also good, but il 
range of regulation; still, it gets there about 
14 times each minute. It uses more steam 
per horse-power, per hour, than the smaller 
engine, which is principally due to the higher 
pressure and greater piston speed of the lat- 
ter. 

The above, however, is by no means the 
limit that the two systems of regulation may 
be carried, for the weight of moving matter 
may be made so ponderous as to require 
regulation in the amount of force imparted, 
but few times in each minute, while in the 
other direction the speed may be increased 
to such an extent that fly-wheels intended as 
I have 
seen a 3x5 automatic engine, the pulley of 


such can be entirely dispensed with. 


which was made as light as safety would 
permit, run six hundred turns per minute, 


\ Kig. 36 
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Loam Moulding. 


——— 


By S. Bouu.AND. 


SECOND PAPER. 

You now want across and slings to lift 
your mould with. A cheap plan to make 
the one shown at Figs. 36 and 37 is to have 
block 

By making it staple down you 

Amongst the tables 
will 
be found giving the strength of beams, by 
the use of which a safe estimate of the re- 
quired depth and thickness may be made. 
The slings can be made as shown at Fig. 38. 
You now lift off the cope, setting it up high 
enough to work under. 

The next thing to be done is to build the 
Take the sand which formed 
the flange, and set the core sweep. As will 
be seen at D, Fig. 29, this sweep rests ou the 
and is the full length of core 
and head, including shrinkage. It will not 
be as firm as the cope board was, on account 


a square the size of the center, and 
one leg. 
may cast it open sand. 


given at the end of these articles, one 


core. away 


bottom, 


of being braced at the top only, but you can 
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under a load varying from 0 to nearly its full 


capacity. The greatest variation in speed | 
noted was less than 10 per cent. under the 
createst load, and of course this was due to 
the excellent distribution of the steam, and 
the great number of times regulation took 
place in each minute. To the same principle 


of rapid regulation is due the very even 
speed of the best electric motors, as in them 
the amount of energy imparted is automat 
ically determined many thousands of times 
each minute. 

It will be that 


wholly consists in determining the necessary 


seen proper regulation 
amount of force to be imparted, and a fly 
Wheel cannot be consided as belonging to the 
regulating part of an engine; for, although it 
acts asa storage of force, making it unne 
cessary forso frequent changes in the amount 
imparted, still it has no direet effect on the 
The most perfectly 
regulated engines, therefore, must be those in 


true cause of regulation. 


which the range of time and speed is limited 


as before mentioned, and the chances for 
regulation the most frequent. 
lg 
It is the easiest thing in the world to form 


an opinion, and the hardest thing to establish 


dispensed with, but the number of times|a fact. 





improve that by using a temporary clip, as 
shown at /, Fig. 29, which is simply two 
boards, long enough to reach from spindle 
to sweep, through the center of which a 
It will be 
necessary to use the gauge stick (Fig. 31) in 


half-inch bolt is screwed tight. 


setting this board, this being much more 
than the rule. Build a few double 
courses at the bottom, crossing the joints as 


reliable 


you go, build up to the clip, and then rough 
and finish this part of the core. The reason 
for doing this is that} by finishing the bottom 
of core whilst the clip ison, the correct diam- 
eter will be secured as well as being perfect 
ly round (something very difficult to ac 
complish when the sweep swings loose from 
the top), and serves as a guide to finish the 
When the rest of the 
you 


top of the core by. 
core is built, 
loam, tie it in two or three places with soft 
wire; this keeps the brickwork firm, and 
resists the jar caused by running in and out 
of the The 
double bricks at the 
greatest 
and, unless extra precautions are taken, the 


and before rub on the 


oven. reason for building 


bottom is because the 


pressure comes on at the bottom, 


core is pressed in and the hole is much too} 
small, giving considerably more work in the 


boring than is required. 
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Your core being skinned up, you must 
now turn your attention to the portion of 
cope from top of flange, shown from B to C, 
Fig. 24. This part must be formed in the 
covering plate, and will rest on both cope 
and core. To accomplish this you require 
another plate, the outside diameter of which 
will be the same as the brickwork at the top 
flange, whilst the inner diameter will cor 
respond to the inside of brickwork of core. 
Figs. 39 and 40 show elevation and plan of 
plate with sweep in position. It will be 
seen at Fig. 39 that provision is made for 
running, these holes being cast in so that the 
gates can be set over the center of thickness. 
The prickers are shown between’ which 
bricks built. As this sweep cor- 
responds with the cope-board in its diameter, 
that would be the guide in laying out the 
plate, making sure of an inch clear of the 
sweep. The small prickers are 14’ long, 
and can be rammed hard with dry sand fac- 
ing, but the bricks between the long prick- 
ers must be roughed up with loam, and then 
all can be together. When 
stiffened sufficiently, the gates can be cut 
through. 

sy referring to /’, in Fig. 29, you will ob- 
serve how the guide is made to insure the 
correct position of the covering plate. By 


must be 


skinned up 


leaying a square edge same distance from 
center on the covering plate, as seen at F, 


be closed as ac- 
inside of the 
This system of guides will 


Fig. 40, the two parts can 
curately as if you had _ the 
mould to go by. 
answer in all cases where they can be swept 
on. 

To facilitate the laying out of the gates, a 
small notch must be cut in the top plate 
sweep, as shown at A, Fig. 40, so that, when 
you strike on the skinning loam, there will 
be a ridge all around, corresponding with 
the diameter of core (suppose the casting to 
be 2” thick, this mark would be 2 
outside). 


from the 
It isimportant that care should be 
taken in this, so as to avoid striking either 
cope or core. Should your covering plate 
for other work be without any portion of 
the mould to guide you in this particular, 
any number of notches may be cut for the 
purpose of showing the thickness. (See Fig. 
41.) 

It is important that the gates be well dis- 
tributed around the cylinder, as the more 
gates you have the cleaner will be the cast 
ing, as they serve to break up and keep in 
motion the scum which rises as the casting is 
A larger hole is shown, 
which serves as a riser or feeding head. It 
is not possible at all times to gate the mould 


being poured. 


evenly all around: should there be cores or 
projections in the way, provision must be 
made for this when the cover plate is made, 
and the holes placed where they will miss 
them. 

You finish the several parts 
ready for the oven, First go over the skinned 


must now 
parts of the cope with such tools as are need 
ed to fit the different parts of the mould, tak- 
ing care not to alter the shape. Should any 
part have become too hard to finish easily, 
brush a little water over, to moisten the sur 
face. 

A different operation is needed at the bot- 
tom flange. After cleaning off the parting 
sand which adheres to the loam, and scraping 
it true, rub up the surface by brushing over 
some thin skinning loam, and with a rubbing 
stick, in the form of a segment of the flange, 
When the skin 
made by the oil is thoroughly broken, and 


scrub it evenly all around. 


the surface is good and true, brush a little 
skinning loam all over, and finish with the 
proper tools, as before. Never use tools un 
suitable, as the mould would be all humps 
and hollows. 
tools, it will be better to make the mould as 
good as possible with the rubbing sticks, 
Pay particular 
attention to the core; whatever fixing is re- 


If you have not the proper 


which is very often done. 





quired letit be done with the rubbing stick 
alone, which, in this case, would be a piece 
of soft wood 18x38’ x2 

My reason for so much caution in the use 
First. There is danger 
of losing the original design from the un- 
skillful Second. The least 
use you make of them, the less danger of 


of tools are these: 


use of them. 





if 
% 
bs 
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scabbing, as 


-asting is poured. 

Blacking the parts is to be next considered 

This is a very important feature in the 
trade, as, no matter how much pains may 
taken in other 
handsome casting, it will be all marred by 
not having the right mixiure of blacking 
for your job, and using it in the right way 
when it is made. For the job in hand, and 
all other work of a similar kind, the follow- 
ing mixture will be suitable: 


have been Ways to secure a 


Blacking mixture for general work, from 
8" to 4” thick. 

To 1of best mineral add 
charcoal, 

; of X X silver lead, 

1 of hard Lehigh blacking. 

Wet with clay water that will just color 
the hand, but 
clay; mix well, 
sieve. 


1 of best heavy 


be sure and not overdo with 


and pass through a fine 


In blackening your mould use flat brushes, 
as they lay the blacking more evenly than 
the others ; cover the surface of the cope to 
the depth of ,, and finish carefully with 
your tools, taking care not to slick any more 
than is When the mould is 
nicely finished, you can paint it all 
with a thin mixture of XX silver lead and 
water, using a flat 
brush for the purpose. 

In blackening the core, brush on evenly 
7; thick, leaving as few brush marks as 
possible, but do not attempt to slick it. 


necessary. 
over 


molasses camel’s-hair 


Cores 
must never be slicked, because, the surface 
being convex, the skin of the loam is easily 
loosened with the tools, and a scabbed core 
is the result. 
at the bottom of the core, and go over with 
the lead wash as on the cope, but the body 
of the core will not need it. 

The covering plate being finished after the 
manner described, the whole of the parts 
When dry, have 


the pit in which your mould will be closed 


You may slick the flange face 


must be thoroughly dried. 


for custing, dug deep enough to leave about 
3’ above the floor. 

By a careful examination of Figs. 42 and 
43, the method of 
ramming will be seen. A 
is the floor line, 
which are hung the slings #, which are set 
under the bottom lugs /’, and made taut by 
hoisting on the cross. 


closing, binding, and 
and PB are the 


guides, ( D the cross on 


When all is snug, 
and every sling is tight, packings G must be 
set under the cross on top-plate /7, and 
wedged securely between, taking care that 
the wedges bed close to cross and packing. 

I would here observe that wedges should 
put 
avoided, and wrought-iron is always prefer 


never be in singly where it can be 
able to cast, on account of the liability of the 
latter to snap, thereby endangering the suc 
cess of your work. 

The cross can now be lowered off, leaving 
the mould firmly The 
joints A, B, J, must now be stopped in safe 


bound together. 
by rubbing in thin mud, and all is ready to 
commence ramming. 

At J, K, LZ, M, is shown 
they may be from ,},"' to 


curbs of 
wrought-iron ; t 
thick, according to the class of work they 
are necded for; the lengths may vary from 8 
to 10 feet. 

It is well to 
they are handy for shortening up or lengih 
Ilave the 
bolts, snug fit, 


have a few shorter ones, as 
ening out, as may be required, 
holes punched for 4 about 
14’ from the end ; about four holes in a two 
Use 


you 


foot plate, and three inal 6 Wash 
that 


A few stronger plates may 


ers in bolting, and be sure screw 
them up close. 

course of 
bolt 
ramming, judgment must be used, so as to 
save labor. As the greatest 
bottom, let 


tirm at the lower courses, decreasing 


be kept for the bottom deep 


moulds, with un extra hole in. In 
pressure Comes 
on the the ramming be extra 
gradu 
ally as you come to the top, The moulder, 


or some trustworthy man, will superintend 


this part of the work, using a pin rammer | 


close to the bricks, the rest with flat ram 


mers, keeping back. 


the labor will be considerably lessened by 


The monot ny of 


all hands keeping time as they ram. 





| 
repeated sticking brings the | 
clay to the surface in thin, hard cakes, which | 
usually comes off in thin scabs when the} 
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It will be seen in Figs. 42 and 438 how to 
make the runner. As shown, a few courses 
of brick are laid up to the inside of top 
| plate, to keep in the sand, or a ring of iron 
|may be set on for that purpose, if there is 
As seen at O, the riser is much 
Keep the plug in 
the riser when you pour, and have a man 


one handy. 
larger than the runners. 


ready with a rod to lift it out as soon as the 
iron touches it. Be sure to have a few shav 
ings down at the bottom of core, and light 
them before you commence to pour; this 
serves to rarefy the cold air in the core, and 
makes it easier for the gas to escape as you 
cast. Some moulders say, keep all risers 
open, and allow the gas to free itself from 
the mould, thereby insuring a cleaner cast- 
ing; but I am of the opinion, that what- 
ever good it serves in that direction is more 
than neutralized by the consequence of such 
a method. 
air inside the mould is confined, the expan 
the 


serves a very good purpose ; 


By keeping all risers closed, the 


sion of which (as soon as iron enters) 
pressing, as it 
does, on all its parts, and binding the surface 
tirmly to the brickwork ; 


hand, if they are left open, the draught and 


whilst, on the other 


roar acts in the opposite way, creating a 


suction which draws off the surface, and 


causes scabs and buckles. 


I have been describing the method of 


ramming moulds in curbs, but, as I well 
know, all shops do not have them, and must, 
in consequence, ram in the floor. Where 


such is the case (and a pit has to be dug 
where it is the most convenient) make sure 
that you dig back to good, solid ground, no 
takes. If 
little 


bricks ; 


matter how much time it 


this 


extra 
peglected, it 
around the 


should be matters 


how much you ram 


there is great danger of giving way, and the 


Fig. 2 





RIVETING 
casting being lost. So that, considering the 
risk you run, and the small cost of curbs, it 
will be readily seen that the safest method 
will, in the end, be the cheapest. Some 
have bricked pits, which are good for special 
work, but when your job is much smaller 
than the pit, and you must fill the extra 
space with sand, to be thrown out again, 


curbs would save money. 
—_—_ +> 
“It has been Proved "—Riveting 
Experience, 


By JARNO. 


Among the strongest words that we know 
these: ‘‘It 
Whatever we 


anything about, are has been 
know comes from 


We honor the 
man that, from his own experience, 


proved,” 
experience and from proof, 
vives us 
something that is an addition to our pleasure 
that 
comes with a new proof, we ever listen with 


and to our knowledge; and to him 
rapt attention, 

In the AMERICAN Macnuinist of Oct. 31, 
89, Mr. Henry Long says: ** In your issue of 
Sept. 26h, an article on riveting appears, 


id 
Phe 


to advise the use of the automatic 


which calls for some criticism. writer 
appears 
riveting bammer for light work, whereas, it 
has been proved that the correct: principle 


on which to set a rivet is by no means of 


compression. Hydraulic, steam, and lever 


riveting machines, with one single exception, 





| use that system, and for light work, such as 
|the writer describes, a simple punch and die 
| he “ 
are the most efficient tools that can be used. 


In positiveness this quotation does not lack 
anything that would go to make it rauk with 


the enunciation of a general principle; 


attention was at once arrested, 


| 
| 
| 
| 
| 
panes, my 
}and still more because I wrote the article of 
| 


| Sept. 26th, [read Mr, Long’s letter with great 


| interest ; as it were, my attention was riveted. 
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Many things are never called into question, 
but are taken as general principles, because 
they were proved so long ago, because they 
have since been so often proved, and in con 
sequence so long accepted, that to consider 
them other than as certainly known would 
be regarded as misapplied thought, and mis 
spent time. Noone ever doubts that the sum 
of the three angles of a triangle is equal to 
two right angles, though the proof is some- 
times gone through with; yet the purpose is to 
illustrate the proof, and not the fact. 
blacksmith and every machinist knows that 
the quick blows of alight hammer will en 
large the end of a soft metallic rod, and that 


Every 


the slow blows of a heavy hammer or sledge 
Still more 


than a sledge does the slow-moving press or 


will enlarge the body of the rod. 


riveting machine tend to enlarge a rod or 
Mr. Long 
recognizes this principle when he says, ‘* By 


rivet throughout its entire length. 


using a hand hammer, you can turn the edge 
over, and thus make a good set.” 

Since reading Mr. Long’s letter, I have had 
the pleasure of an evening with Mr. C. H. 
Norton, who was my informant in regard to 
the riveting hammer. 
of this paper was given by him from an ex 


Insubstance, the most 
perience of twenty-two years in a factory 
where the question of how best to do light 
fifteen 
years of the time in a department that used 


riveting was frequently discussed ; 


half a ton of small rivets in a year, 

In asserting that a machine cannot be made 
to do perfetly the work of a hand hammer, 
in setting a rivet, Mr. Long has made a mis 
take, because six riveting machines have been 
in successful operation for more than eight 
years. His experience has, no doubt, led him 
to think that he cannot make such a machine, 
but he would probably change his mind if 
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I described. A 
include the fact of 
the use equal to one machine for forty-eight 


he should see the one that 
statement that does not 


years, isincomplete, and the one that excludes 
the forty-eight years is erroneous ; it ismade 
upon a supposition ; it lacks the dignity of a 
theory or general principle, and can hardly 
be called even a hypothesis. In obtaining 


experimental knowledge, it is sometimes 
necessary to collate many facts, and whatever 
is contrary to any fact can never be said to 
be proved. In arriving at a conclusion, a 
man may leap a logical chasm and yet think 
that he is correct; but a well 


knows that a machine never overlooks a mis 


machinist 
take, never accepts an apology; if he gets 
his head in the way, instead of slotting his 
work, a planer will plow a groove through 
his skull. Equally certain it is that a ma 
chine, correctly constructed and rightly run, 
does its work with unerring regularity ; a 
machinist knows no better proof that he has 
reasoned correctly, than to have a machine 
Hligh in the world of 
thought is the aim expressed by mathemati 


work as he expcocted. 
cal precision ; equally high in the world of 
action is mechanical precision, 

the that the 
blows of a light hammer will head a rivet by 


Knowing principle quick 
expanding right at the end, with but little 
tendency to expand the body, and remember- 
ing that the machine hammer is light, and 
strikes quick blows, twenty in a second, it is 
not hard to understand that the machine ham 
mer forms a head that has a firm set, and that 
Still, if a 
hand hammer does not, and a machine ham- 


the neck is not much expanded. 


mer does strike a direct blow on the end, Mr. 
Long has raised what would be a reasonable 
doubt of the machine’s doing the work of a 
hand hammer before the machine is tried; 
because a real variation in any condition may 
the result. But the rivets 


vary were so 


small and so short that they could hardly be 





| 

| headed by other than direct blows, and one 
lof the 
Hence, the variations in the conditions that 
Mr. did not Every 
doubt has been struck out of the minds then 
The 


muakes a 


troubles was uneven hammering. 


Long suggests exist. 


that have seen the machines work. 


cupped die what strikes the rivet 
well-formed and finely polished head, which 
is important, because the work is afterwards 
A head like Fig. 1, 
Long recommends, will not do, because 


nickel-plated. such as 
Mr. 
the depression made by the center point does 
not plate well, and a dark unpolished spot is 
left after the work is buffed. 

When riveted ina press, Mr. Norton’s expe 
rience has been that thin plates are more likely 
to buckle, and are less tirmly held together, 
than when riveted with the machine hammer. 
His explanation is that, unless the plates are 
together at the start, a press tends to expand 
a rivet along its body, and make it bind on 
its sides, and hold the plates apart, so. that 
the head cannot bring them together. Even 
though the body does not fill, a pressed cold 
rivet does not so firmly hold the plates to- 
gether as a hammered rivet. In some work 
this isan advantage, as in Fig. 2,in which ais 
a pendent that should turn easily on the rivet 
bh, When thick plates are to be held together 
so that they will not turn, square holes can 
be put through them, and the bodies of the 
rivets made to fill the holes by using a press. 

For some work a press will not do at all. 
To illustrate, let us take an extreme case like 
Fig. 3, in which we will try to rivet a thin, 
soft, metallic plate to each side of a thick 


piece of soft wood, with asmall rivet 7. We 
try either a light hand hammer or the ma 
chine hammer, and the result islikeo 4. We 


now try the press, and find that the rivet acts 
like 47 

Mr. Long mistakes in saying that a ma 
chine must strike a direct blow, because there 
that 
press, Which forms a head on each end of a 


is now one is neither a hammer nor a 


rod at one time—two heads at once. It con 
sists of two rapidly revolving spindles that 
carry each roll for forming the head, the 
action being something like that of spinning. 
This that 


hardly be done in a press, and with difficulty 


machine easily does work can 
by a hammer. 

This brings us to the gist of the article of 
Sept. 26th, which was to show that the man 
ner in which a piece of metal yields to press 
ure depends somewhat upon the speed with 
which the pressure is applied. The machine 


that rolls or spins is a case in which the 
pressure must be applied by something that 
has a high speed. To punch a half-inch hole 
through a piece of iron, two inches thick 
the punch must have a slow speed. 
Mr. 


some criticism, yet he has not shown that I 


Though 


Long said that my article called) for 
asserted anything contrary to experience or 


inconsistent with reason. An opinion with 


outa reason is not criticism, The authority 
of areal proof is higher than the dictum of 
anybody that we know, but nothing that is 
contrary to experience can ever be proved. 
a ee 

In spite of the low wages paid to skilled 
mechanics in Glasgow, the cost of building 

higher 
When Bret 
Consul in Glasgow, 


a locomotive there is considerably 
United 
American 


than it is in the States, 
Ilarte 
one of his reports to our government brought 


this fact out very decidedly, but the accuracy 


was 


of his conclusions was questioned by those 
British 
We recently learncd something that appears 


concerned in promoting interests, 
correciness of 


A British 


noted for the fine 


to strongly corroborate the 
Consul Harte’s conclusions, loco 
motive building company, 
equipment of tools used and the advanced 
syste m of production followed, built 200 lo 
comotives last year, while employing on an 
average 2,500 workmen; a well-known 
American firm in the same time built 800 lo 
comotives While em, loying 1,400 workmen, 
—National Car and Locomotive Builder. 


lta 
After all the talk about the World’s Fair, 
there is really, at this writing, no very good 
held in New 
Butitis coming to be a question 


reason Why it should not be 
Yor k City. 
of time. Haste has been made quite tooslowly. 















































A Heavy Crank Shaft Lathe. 


With this we present illustrations giving a 
perspective view and details of a 48 


shaft lathe, which possesses some 
noteworthy features. The bed, 
which is 35’ long, 42” across the 
top, and 24” deep, weighs about 
34,000 Ibs., and when supported 
at the center shows a deflection 
test of ,';. The main spindle is 
of hammered steel, with bearings 
10’ diameter, and 12" long. From 
the four speeds of the cone pul 
ley there are derived, by means 
of the system of gears, twenty 
four different speeds, which are 
in regular gradation from the 
slowest to the fastest, in addition 
to which there are two speeds 
given the counter 
shaft, making in 
all forty-eight 
speeds for the face 
plate. At the 
slowest speeds this 
plate is driven by 
means of the teeth 
upon its periphery, 
a steel pinion 8 
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in the same manner as ordinary screw cut- 
By this means the two cross-feed 


screws are driven simultaneously, and 
the same rate—that rate, by means of the 
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and as one of the cross-feed screws is right- 
handed, and the other left, the two rests are 
fed in opposite directions, thus producing 
what may be called duplex taper turning. 
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purposes they may be driven from the front 
or main feed train, and when thus driven 
they may both be in motion simultaneously 
or either one may be driven separately, at 


pleasure. Thisis effected by the 
arrangement shown in Fig. 5, 
where two swing plates are shown 
on the inside of the apron, each 
carrying a pinion which is always 
in engagement with the large cen- 
tral gear No.68,and can be engaged 
with the cross-feed screw pinion by 
means of the crank handle, there 
being a handle for each plate. 
The plates are moved by means 
of the small eccentrics shown, and 
can be locked in or out by the 
clamping nuts. Motion is impart- 
ed to the feed train by the bevel 
pinions which are on the sleeve 
61, this sleeve 
being splined to 
the feed rod and 
movable by means 
of the screw (W) 
and its hand-wheel 
to give motion in 








either direction, 
the pointer which 





projects through 





diameter working 
into it. This pin 
ion may be moved in or out of 
engagement by means of the 
small hand-wheel in front of 
the bracket, Figs. 2 and 3. 

The arrangement of the driv 
ing gears is made plain by Fig. 
6 (page 5), which shows a hori 
zontal section through the 
main spindle boxes, and a ver- 
tical seetion through the cone 
pulley and back gear shafts. 

The cone pulley is fitted to 
run on its shaft, and is attached to 
gear No. 19 by aslip bolt in the usual 
manner. Gear No. 18 is also fitted 
torun freely on the main spindle, but 
can be made to drive it by means of 
a keyed plate No. 8, to which it can 
be attached by aslip bolt. The back 
gear shaft ) can be thrown in or out 
by the usual eccentrics, and the fast 
est speed of the lathe is obtained 
when gear No. 19 is connected to the 
pulley and gear No, 18 to plate No. 
8, the shaft ) being thrown out of 
action. The next slower set of speeds 
are obtained by making gear No. 18 
loose, and driving by means of the 
face-plate pinion. Then by throwing 
shaft D and its gears into action, 
two more sets of speeds are obtained 
by means of the shifting gears Nos. 
22 and 23. But these gears can also 
be used when driving by No, 18, the 
gear No. 19 then becoming simply 
an intermediate. 

As will be noted, there are five 
thrust collars on the rear bearing, 
and the main bearing is without 
shoulders, so that it is free to adjust 
itself to contraction or expansion of 
the spindle. 

There are two carriages which are 
each fed by means of two racks, one of 
which is in front and the other at the 
back of the lathe, so that each car 
riage is driven to its cut at both 
sides, relieving it of all tendency to 
cramp or twist on the bed. Fig. 4 
shows the arrangement for this, the 
shaft A, U, whichis driven by the 
feed gears in the front apron, runs 
across, and by means of other gears 
at the back, drives into the rack on 
that side. In this latter train of gears 
is the equalizing gear No. 79, which 
is so arranged that, by means of the 
set-screws and lugs shown, an equal 
strain can be put upon each rack, 

This shaft also serves to drive a 
train of gears at the extreme rear of 
the carriage Nos. 82 to 86, there 
being two of the latter number, one 
on each cross-feed screw. Gear No. 


83 is supported on a swing plate and 
and provision is made for changing 








the apron indica- 
ting the position 
of the pinions. 

The upper view of Fig. 5, 
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A HEAVY CRANK SHAFT LATHE. 


proper gears, being 


gears carriage travel as to give any desired taper; must be driven together. 















in which the pitch lines of the 
various gears and pinions of 
the feed train are drawn, 
show that the motion of the 
feed rod is comparatively high, 
and the friction disk (69), 
which is 15’ diameter, makes 
four revolutions to one of the 
rack pinion, thus giving it 
ample driving power. 
The saddles are 6 in length, and 
the tools can be moved in any direc- 
tion by hand, independently of the 
regular feeds, short slides being pro- 
vided in the rests for that purpose. 

The two rests which are at the 
front of the carriages are compound. 
To the face of the plate are attached, 
by means of TF slots and bolts, four 
plates, which are movable radially, 
and can be clamped at any desired 
distance from the center, and on the 
face of the plate are sliding jaws 
moved by square-threaded screws, 
the jaws being faced with steel, thus 
forming an excellent independent 
four-jaw chuck. 

It will be perceived that the most 
intelligent and painstaking care has 
been bestowed upon the design of 
this lathe, with the result of produc- 
ing what must, we think, be con- 
ceded to be a very efficient tool. 

All gears and the racks are ma- 
chine cut. The foot-stock spindle 
is of steel, 6’ diameter. The total 
weight of the lathe is 56,000 to 58,- 
000 Ibs. It is built by Geo. Richards 
& Co., Broadheath (near Manchester), 
England. 

9 ee 

The Dry Goods Economist has been 
getting the opinions of the owners 
and managers of cotton mills in the 
South, and these opinions appear to 
fortify the position taken by the 
Keonomist, that the building of mills 
was going on ata pace likely to bring 
investors in such enterprises to grief. 
The cotton being raised at the South, 
so soon as the idea became fixed that 
it should be put through the processes 
of mauufacture there, nothing was 
more natural than that the building 
of mills should be overdone. But 
there are some millions of people in 
the United States who do not have all 
the cotton goods they would like, or 
ought to have—until they are fully 
supplied it is hardly a case of over- 
production. What is wanted is not so 
much fewer cotton mills, as it is an 


so proportioned to the When driventhus from the back, both screws opportunity by which those who want the pro 
But for ordinary duct of the mills can earn the money to buy it. 
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The American Patent System. 


By D. WALTER Brown, Pua. D. 


\'f 
BROADENING THE CLAIMS OF PAT- 
ENTS BY REISSUES. 

We saw in the last article that our 
patent laws permit a patent to be cor- 
rected, after it has issued, by dis- 
claimers and reissues, but that only 
those patents can be so corrected, 
which claim more than the inventor 
has a right to claim, or which do not 
fully and clearly describe and claim 
the invention. 

We also saw that the reissues pro- 
vided for by the letter of the law 
could not be used to broaden the 
claims of the original patent, even in 
those cases where the inventor was 
justly entitled to the broader claims. 

There is, however, a class of reis- 
sues, which are not expressly au- 
thorized by the statute, but are per- 
mitted by the courts for this very 
purpose of broadening the claims of 
the original patent, so that the reissue 
shall protect all that the inventor has 
a right to. 

The circumstances in which this 
latter class of reissues are permissi- 
ble have been carefully defined by 
the Supreme Court, and a reissue 
which is granted under other circum- 
stances is void. 

The conditions in which alone a 
valid reissue for the purpose of 
broadening the claims of the original 
patent can be granted are the follow- 
ing: 1st. Some genuine mistake 
must have been committed in draft- 
ing the specification and claims of 
the original patent, or during the pro- 
ceedings in the Patent Office before 
the patent is granted; by reason of 
which mistake some essential thing 
which the inventor intended to in- 
corporate into his original claims has 
been omitted from the original patent. 

An example of the kind of mistake 
meant is this: An inventor desired 
to claim a certain feature in a ma- 
chine, and so _ in- 
formed his attorney, 
who inserted the 
proper claim in the 
specification. But 
during the proceed- 
ings at the Patent 
Oftice, before the 
patent was granted, 
the claim was by 
some oversight 
dropped from the 
papers, and omitted 
from the patent. 
This was a case of 
such mistake as en- 
titled the inventor 
to a reissue, which 
was broader than 
the original patent, 
by including a claim 
on a feature not 
claimed in the orig 
inal. 

The mistakes 


. ° Clutch £ 
which authorize the ‘Ste 


grant of a valid re- 
issue must be of 
this general type. 
There must be some 
accidental blunder, 
no matter by whom 
made, in conse- 
quence of which, 
something which 
the inventor intend- 
ed to include in his 
description, and to 
claim, has been 


omitted from the claim, or from both descrip 


tion and claim. 


Unless such a mistake has been committed, 
the Commissioner of Patents has no authority 
togrant a reissue with the broader claims 


and if he should grant it, the reissue will be of his right to the reissue, and should the 
The existence of the mistake is the Commissioner grant it after such delay, the 
indispensable condition for the granting of reissue will be void. 
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Secondly, the application 
the reissue must be made as soon as possible grant of the original patent, before the appli- 
after the grant of the original patent. 
considerable delay on the part of the inventor depend on circumstances, 
in applying for the reissue will deprive him manufacturer has begun to make a thing 


How long a time may elapse after the 


Any cation for the reissue, is uncertain, and will 


5 


like that described in the patent, before the 
reissue is applied for, and if that thing does 
not infringe the narrow claims of the original 


patent, but does infringe the broad 
claims of the reissue, then a short 
lapse of time will deprive the invent- 
or of his right to the reissue. Gen 
erally a reissue cannot be granted 
after such manufacture has been be- 
gun by some other party, for an in- 
ventor is not permitted to obtain a 
reissue for the purpose of forcing a 
manufacturer out of business, who 
has begun to make athing before the 
reissue was applied for. 

But if no other manufacturer or 
inventor has begun to make similar 
things, then even a considerable lapse 
of time may not deprive the inventor 
of his right to a reissue ; for in this 
case no one is injured by the reissue. 

Yet, as a rule, a delay of more 
than two years is dangerous ; for the 
courts will look with suspicion on a 
reissue granted after a greater lapse 
of time than two years. 

When properly granted, these re 
issues have a very important quality. 
We saw in the last article that the 
other class of reissues, which are ex 
pressly provided for by the terms of 
the statute, cannot claim any sub- 
stantial thing not claimed in the orig 
inal patent, and that a reissue viola- 
ting this restriction is void. 

3ut those other equitable reissues 
are not subject to this restriction. In 
fact, the very reason why they are 
allowed is that they may include in- 
ventions which were omitted from 
the original patents by mistake. 

Therefore, under the circumstances 
which I have stated above, an invent- 
or can include in one of these reissues 
apy substantial part of the invention 
which could have been included in 
the original patent, and which the in- 
ventor intended to so include, but 
which was omitted from that original 
patent by some accidental mistake. 

The purpose of these equitable re 
issues is to protect the inventor from 
mistakes, and to secure to him the 
whole extent of his invention, whe- 
ther it is all included 
in the original pat- 
ent or not. 

The right to take 
out such a reissued 
patent will some- 
times be of immense 
value ; for, by such 


C* it reissue, a patent 


originally narrower 
 ¢ than the invention, 
and of little value, 
may be broadened 
up to the scope of 
the invention, and 
control a great in 
dustry. 

a : 
gut the granting 
of such reissues is 
o : 
most jealously — re- 
stricted by the 





courts, and the re- 
issue’ must comply 
with the restrictions 
which are now es 
tablished, or it will 
be void. 







I state again 
the conditions for 
p? the granting of a 
valid broadened re 
issue : 

1. There must 
have been some 
blundering mistake 
in connection with 
the granting of the 
original patent. If 
there was no such 


mistake, the reissue will be void. 

Application must be made for the re 
issue as soon as possible—before any other 
manufacturer has come into the field, and 
generally before the lapse of two years after 




















































































the granting of the original patent. Do not 
delay in applying for a reissue ; delay may 
be fatal. 
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Toggle Joint. 


In our last issue we have taken the length 
D B of the link (Fig. 1) equal to BC; let 
us now examine the results when B C is 
longer than D - 
shown in Fig. 4, where ), 2B, represents the 
length and position of the center line of the 
link, and 2, C, the length and_ position of 
the center line BC, shown in Fig. 1. For 


These conditions are 


the sake of Comparison we have made D, B, 
equal to D, 2B, in Fig. 2 (last issue), and 
B, I equal to B,e¢. Now let a force of 
100 pounds be applied at 2,, acting in the 
direction of DB J/; it is required to find 
the intensity of the force in the direction 
Di. 

Fig. 8. Draw the vertical line B, d, and 
make it 10 inches long; under these condi 
tions every inch will represent 10 pounds, 
Through the point B, draw a line D; B; 
parallel to D, By, (Fig. 4); also through the 
point 2B, draw a line B, C, parallel to B,C, 
Through point d draw the lines Ds, d and 
(, d, the former parallel to B; Cy, and the 
latter parallel to D, B,, and thus complete 
the parallelogram of forces D, By, (Cy d. 
Through D, draw the horizontal line D), e, 
also through (, draw the horizontal C3 /; 
the lines ©, f and D,e do not form one 
straight line, and consequently show a differ 
ent condition of things from those shown in 
Fig. 2. For instance, in Fig. 3 the line B, ¢ 
represents the vertical pressure on the point 
D,, and the line B, f represents the vertical 
pressure on the point (,,; and, since By e is 
greater than B, f, it follows that the vertical 
pressure on /s is greater than in (,, and the 
difference of pressure is as the difference of 
the length of the lines. In Fig. 2 the line 
B, ¢ is equal to ed, and consequently the 
vertical pressures on J), and (Cy are equal. 
The sum of the vertical pressures 2, ¢ and 
B, f must be equal to the 
total vertical pressure of 100 
pounds, as they are in Fig. 
2, and this fact our diagram, 
Fig. 3, indicates, because /, 
f is equal toe d; hence the 
sum of 3B, e and B; f is 
equal to B, d, which repre- 
sents the total vertical press 
ure. The line D, e (Fig. 3) 
is equal to the line (; /, 
hence the horizontal press 
ures on D, and Cs are equal, 
as we might have expected. 
But the line ), ¢ represents 
the intensity of the force, 
acting in a horizontal direc 
tion. Measuring the line ), 

e we find it to be 11.8 

inches, and, since every inch represents 10 
pounds, the intensity of the force De is 
ita x 30 
force which was to be found. In this example 
the angle B, D, eis equal to the angle B, 
D, e (Fig. 2), and the vervical force acting 
on B, is equal to the force Py (Fig. 2); yet 
the horizontal force D, e, in Fig. 8, is 
greater than D, ¢ in Fig. 2, and the differ 
ence is due to making 2B, Cy, greater than PB, 
D, in Fig. 4. 

Now let us examine the rate of change in 
the horizontal pressures. Let ) Band BC 
(Fig 5) represent the center lines of the links, 
and let B JJ represent the direction only of 
a force of 100 pounds acting downwards 
applied at B. In this case the angle BD // 
is equal to BC //; hence, from what has 
been said, the line 2 /7 must represent 50 
pounds, not the whole force of 100 pounds, 
and the line ) // represents the horizontal 
pressure acting on the point ) at the instant 
that the links occupy the position here 
shown. It is now required to find the in 
tensity of the force acting in the direction 
D H; for any other position of the point B, 
the vertical force which acts on B always re 
mains equal to 100) pounds, 

On the line P// lay off from Ba number 
of points 1), 2H, 384, at equal distances apart; 
prolong B JZ downwards, and from // lay 
off the 


points 1/4, 2h, 8h, the distance be- 


118 pounds; and this is the | 
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tween these points must be equal to the dis 
tance between the points 14, 26,36. Through 
the points 14, 2h, 34, draw horizontal lines. 
From the points 14, 2b, 3b, as centers, and 
with a radius equal to BD, describe short arcs, 
cutting D H prolonged inthe points 1, 2 and 
3. Through the points 14 and 1 draw a 
straight line, cutting 1h 1d in the point 1d; 
again, through the points 2 and 2 draw a 
straight line, cutting 24 2d in the point 2d. 
In a similar way other points can be found. 
Join the points. D, 1d, 2d, etc., by & curve. 
The line 1/4 1d terminating in the curve D 


27 and the line // 34, represents the intens- | 


ity of the force acting in the direction D // 
when the point Bis at 14; and the line 2/ 2d 
represents the intensity of the force acting 
in the direction ) /7 when the point Bis at 
2h. If the angle BD I is equal to 30 de 
grees, and B // is 5 inches long, then the 
line D I will be 8.66 inches long; and if a 


force of 100 pounds acting downwards in | 


the direction B // is applied at B, then B //, 


under the condition given in the figure, 


represents 50 pounds, and every inch rep- | 


good mechanical papers valuable. 


resents 10 pounds, The line D // will rep- | 


resent 8.66 « 10 If the 
distance between Band 14 is one inch, and 
B is at 14, then 1/4 1d will measure 11.45 


86.6 pounds. 


| 


| 
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These can be procured, that will contro] the 
pressure far better than it can possibly be 
done by hand. 

The use of water in ash-pits is desirable 
for several reasons, but its presence there is 
no safeguard against overheating the grate- 
bars, especially if the fires are clean. 

Soot is the unconsumed particles of the fuel 
used, and it will be deposited or carried off en- 
tirely, according to its weight and the velocity 
of the escaping gases, and these conditions 
will be affected as much by closing the 
draught doors as the damper. 

His friend should have the credit of origi- 
nality, although he accomplished the wished 
for result in a very unhandy and crude 
manner. If all the connections about the 
boiler were tight, as all such should be, the 
boiler would retain its heat as well with 
them and a good damper as with the arrange 
ment described. 

The scheme for packing seems feasible. 
It is such hints as these that go far to make 
I for one 
appreciate good modern packing, having 
had something to do with tallowed hemp 
packing, not only for the rods, but for piston 
heads as well. 

The above is given as my personal opinion, 
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inches, and the pressure exerted in the direc- 
tion D #7 will at that moment be 11.45 x 10 

114.5 pounds. Or, if the point 4 moves 
through another inch, and is at 2, then the 
line 24 2d will measure 15.88 inches, and the 
pressure exerted in the direction ) // at the 
moment that Bis at 24, will be 158.8 pounds. 
The curve ) 2d shows that, as B is depressed 
the pressure in the direction increases very 
rapidly, and when 2 reaches //, the pressure 
After the curve PD 2d has 
been drawn, we can readily find the press 


becomes infinite. 


ure corresponding to any position of B. 
For instance, let it be required to find the 
pressure in the direction D // when B has 
Make //., equal to 
Bow; through w, draw a_ horizontal line 


been depressed to 2. 


terminating in the curve, then the length of 
vt, y in inches, multiplied by the number of 
pounds which each inch represents, will give 
the intensity of the required force. 

———-_—_ ~g@>e————— 


LETTERS FROM PRACTICAL MEN, 


Damper Regulators, 

Kditor American Machinist: 
Duplex asks the opinion of engineers 
whether it is better to use dampers or the 
ash-pit doors for checking the draught of 
boilers, himself claiming it best to use the 
latter. For one, I should recommend the use 
of adamper operated by a sensitive regulator, 








JOINT. 

and notas one ‘‘way up”; for Tam hardly in 

hailing distance of some of our craft. 
Perer H, BuLLock. 


Controlling Draught, 
Editor American Machinist: 
In No. 7, 


fire doors for controlling draught, claiming 


Duplex advocates the use of 


that keeping the damper open in a measure 
reduces the deposit of soot. 

When fitting up a boiler to be regulated 
by adamper regulator, there should be two 
dampers ; one on the boiler, which should 
close tight. This should be used at night, 
so that no air should pass through and cool 
the boiler. The other should have suflicient 
opening so that, when closed, all the gas will 
have room to pass off, and none of it come 
out into the room, To this latter damper 
With 
such an arrangement there will be but little 


should be attached the regulator. 


more deposit of soot than if the damper 
were wide open. 

There is not much loss of fuel from a 
slight deposit of soot, except the effect it bas 
on the heating surface. 

On the other hand, when the damper is 
open all the time, the gases, when thin, as 
they must be when the ash-pit doors are 
closed, are hurried through the boiler so 
rapidly that but little heat is taken up by 


the boiler. No one yet has been able to put 
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up brick-work so tight that there will be no 
infiltration of air through it, and when the 
ash doors are closed, and the damper open, 
cold air rushes in through the holes in the 
furnace doors, and through any crack there 
may be in the walls, or around the front or 
side doors. All this reduces the heat of the 
boiler and setting, which heat must again be 
supplied by the coal. 

If Duplex. will make a careful test of 
running with damper wide open, and then, 
with his fire regulated with a good damper 
rezulator—there are some that do not do 
good work, those that allow the pressure 
to vary 5 to 10 pounds, and those that are 
either wide open or shut up tight—he can 
tell for himself which is the bette: plan, 
Unless he makes a different record from 
most engineers, he will get a damper regu- 
lator. 

When it comes to the effect on the boiler, 
there can be no two opinions, as the cold air 
being brought in, in all directions, cannot 
but help to unduly strain it, 

W. E. CRANE. 


Crowning Tight and Loose Pulleys, 
Editor American Machinist: 

Will you allow me a word in regard to 
your answer to Question 68? I think I am 
safe in saying not 10 per cent. of counters in 
any shop are in perfect alignment with 
main line, and where lack of this exists, you 
will notice that the belt will find the shortest 
distance between shafts, and if the shipper 
works easy—and it should—then the belt 
will creep one way or the other. You will 
have less trouble, I think, by crowning 
pulleys slightly. A good rule is ;},th of 
face of pulley, pius the constant .04 for 
pulleys 2” or wider, less than 2’ make same 
angle or bevel as for 2 G. FH. 

Lapping Hardened Steel Bushings, 
Editor American Machinist : 

I send you description of a tool for lapping 
out holes in hardened steel bushings, ete. 

It works so well in my hands 

that I feel sure others who 

have such work to do will 

be pleased with its action. 

Take a piece of gas pipe of 

suitable size, and turn it two 

or three thousandths larger 

than the hole to be lapped. 

Plane a slot lengthwise three- 

- fourths of the length of the 

pipe, and at the end of this 

slot—where it joins the solid 

part of pipe—cut (with a 

hacksaw) a transverse slot 

more than half way through 

the pipe. It will then be 

possible to push the bushing 

to be ground over the split 

pipe, and, by mounting same 

in the lathe, the elasticity of the pipe, com- 

bined with a little oil and emery, and good 

judgment on the part of the operator, will 

give more satisfactory results than can be 
gotten in any other way that I have tried. 

This method may not be new to some of 
your readers, Possibly you will hear the 
same old story about some one having tried 
it hundreds of times; but as these little tricks 
are too often kept from publication, please be 
so kind as to publish this, and invite others 
of a like character to come eut from their 
hiding-places, T. R. ALMOND. 

Centrifugal Pumps, 
Editor American Machinist : 

After reading the communication of Mr. 
A. H. Lefebvre in your issue of Jan. 30, it 
occurs to me that his experience with centrif- 
ugal pumps has been far from pleasant, 
brought about, no doubt, by the use of a 
pump that was not ‘‘ made to order,” nor 
While in the main 
his views are correct, yet pumps will not be 


adapted to the situation. 
constructed as he suggests and listed as 
standard pumps by any manufacturer, for 
the reason that they would cost so much 
that there would be little or no sale for 
them. I consider our market well supplied 
with pumps of this form, which give good 
Should Mr. Le 
febvre or any one else want a pump made 


satisfaction to the user. 


aie 


CEP LEST 
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according to the ideas as sketched by him, 
it could be obtained without difficulty from 
any makers. I find it is 
the same with centrifugal pumps as with 
any other machine—Both good and inferior 
can be had, and if the customer 
something different from that illustrated by 
the makers in their catalogues, he can always 
obtain it if he pays the price. M. D. J. 


of the numerous 


Machine 
Editor A merican Machinist : 
Your editorial 


signs,” page 8, 


** Copying Designs.” 

‘*Copying Machine De- 
Feb. 13, 90, has 
been read with much interest, for the reason 


issue of 


that we have suffered by copyists taking 
complicated designs, and, through inferior 
and low-priced labor, producing low quality 
These 
remarks apply to American copyists as well 
as to German, 


of work, are able to undersell us. 


whose goods are being 
brought into this country, and are such ex- 
act copies of our make that at first sight it 
is impossible to distinguish them from ours, 
Your closing remark, that ‘‘the only pro- 
tection from copyists is in patents, in ab- 
solute secrecy, or in the utmost publicity,” 
leads-us to suggest that the ‘‘ utmost public- 
ity’ be in publishing the names of the copy 
ists, thus giving to the world the definite 
knowledge that certain parties are copyists. 
In the case of foreign imitations, we think 
that, if we were high tariff men, we would 
suggest that a tariff of 100 per cent. be laid 
upon all goods that are copies of American 
products; but public exposure by the *‘ utmost 
publicity ” 
copying. 


is the only cure for American 


AMERICAN Watcu Toon Co. 
(Bv A. Webster.) 


Speed of Grindstones. 
Editor American Machinist ; 


I want everybody to tell us what they 


know about grindstones. For many pur- 
poses we shall always use them, whether the 
emery wheel is good or bad. The faster we 
run our grindstones the better work we will 
get from them. Now what we want to 
know is what is the highest possible safe 
speed for grindstones when well hung. 
Have been running them for twelve years. 
Now run 


face, and 6 feet 6 inch diameter. 


seventeen. Average size, 7 inch 
Change 
pulleys as they wear out, and aim to keep 
up speed of 3,000 feet ITave 
know 
whether I might run them faster or not. If 
so, I want to knowit. Will others please tell 


us what they have done ” 


per minute, 


never had an accident. Do not 


NEWELL SANDERS, 


Mixture for Cores, 
Editor American Machinist : 

I have read with a good deal of interest, 
Mr. 
think too much praise cannot be given him 
for the valuable information he has given. A 
good core, when one has to be used, is one of 
Asa 
Ina 
good many foundries apprentices are set at 


3olland’s articles on core making. | 


the most important parts of a mould. 
rule, too little attention is given to this. 


making of 
which would test the skill of an expert. 


the work of making cores, the 


I have one suggestion to make in the mat 
That is that a 
One part of saw 


ter of mixtures for cores. 
be added. 
dust to ten of 


litule sawdust 
sand, for instance. I use 
sawdust in all my cores, and can leave a core 
in a mould for an indefinite time without 
trouble. 

For very small cores I use neither flour 
nor molasses; I use six parts sharp sand, four 
parts moulding sand, and two parts sawdust. 

J. R. ANDERSON, 
_ a 

If you are a steam engineer, don't build 
your hopes on anything but what yousknow. 
There is not an occupation in the world in 
which false pretensions will count for less. 
But if you are a steam engineer you want to 
know a things. An 
who gets stuck on some simple thing that a 


good many engineer 
little study would have made him solid on 
He must back 


up on what he knows, but he ought to know 


is unfortunate, at the least. 


something to lean against. 


desires | 
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Making Steel Direct. 


By JAMES S. WILKINS, JR. 





I became acquainted, during my first 
month’s sojourn in Munich, with Prof. Theo- 
bald Boehm, the inventor of the celebrated 
‘Boehm flute,” an instrument which is a 
mechanical skill, and 
which has caused a great revolution in this 
instrument among flute players all over the 
world. 

The acquaintance I formed soon ripened 
to an intimate friendship, notwithstanding 


beautiful piece of 


the great difference in our years, and I had 
the great honor of being made, to a very 
by Mr. Boehm. 
Out of this intimacy, among 


vreat extent, a confidant 


many other 
interesting events of his life, I obtained the 
information I now give. 

Mr. Boehm was born in Munich, Bavaria, 
on the 9th of April, 1794, and about the same 
time as were Franz Leibig, Mertz, the lens 
maker, and Prof. Dr. Doelinger, the great 
reformer and leader of the old Catholic party. 
The latter recently died. 
timate friends from childhood. 

Among Mr. Boehm’s intimate friends was 


They were all in- 


i» 


PATIT TITANS 


MALMUD) 


BUFFALO FORGE co 





MADAMA 


BLACKSMITHS’ AND CARRIAG 


Prof. Schaffheutle, a celebrated mathemati 
cian and metallurgist, who became greatly 
interested in the converting of iron into steel, 
from the first melting, and had experimented 
for some years on it, until he felt he was on 
the road to realize the possibility; but having 
litle money, he could not experiment on a 
scale extensive enough to demonstrate its 
practical result commercially. 

Boehm lived in 
Altheimer 


the same house, No. 20 
Eek, as did Schaffheutle, 


friends associates, 


and 


being close and 30ehm, 
naturally, was conversant with all the am 
bitions and experiments of Schaffheutle. 
About this time Boehm went to England 
to exhibit his flute, and play it in some of 
the great concerts. (Mr. Boehm was also a 
very great musician, and composer of flute 
music.) After various discouraging expe 
riences, he became very popular. 


his many 


Among 


admirers were several 
flutists, who were interested in the manufact- 
ure of iron With the hope of 
benefiting his friend Schaffheutle, he men- 


tioned his experiments to these gentlemen, 


and. steel. 


who became at interested, and it re 
sulted in their sending for Schaffheutle to 


come to London, 


once 


Hle was there given excel- 
lent opportunities to further extend his ex 
periments, but the result was not as success- 
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ful as they had hoped for, and the parties 
got tired of it, and dropped the whole thing 

3oehm himself, however, got very deeply 
interested in the experiments, and thought 
with patience and persistent efforts the process 
could be made successful. So after consider 
ing the matter, through the 
earnest solicitation of Schaffheutle, 
him in the proposed further experimenting. 
To this end Boehm sold the English patent 
of his flute to Rudal & 
makers in London, for which he got, as near 
as I remember, £1,500. 


whole and 


he joined 


Rose, instrument 
This money he de 
voted to experimenting with steel. Boehm 
and Schaffheutle went to Sheffield, and began 
operations. They soon got results sufticient 
to assure them they weuld be successful. 
The money from the flute patent gave out, 
and then Boehm applied to a friend, a music 
publisher in London, by name of Schott, 
I think, who was very much interested that 
they succeed, and had full confidence in their 
ability. them, 
from time to time, all they needed, and, after 
many discouragements, but continued perse 


This gentleman advanced 


verance, they at last succeeded, and took 
out their patents, and protected themselves 
in every way. 

The new invention was 
properly brought to the atten 
tion of and iron men, 


and resulted in the formation 


steel 


who 
bought the patents of Boehm 
and Schaffheutle for £50,000, 
of which £15,000 was paid in 


of a stock company 


cash, and the balance by notes 
of the company. 
The 


work, and made steel success 


new company got to 
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E Makers’ DRILL PRESSES. 


fully, so far as the 
cially 


production 


commer 


some few. of 
holders of the 
sired the whole thing, 


Was concerned, but 


the large single stock de 
and by manipulation 
the company was wrecked. The plant, pat 
ents, etc., were sold out, and bought up by 
one of the interested parties, and, by making 
a few changes in the converter, and so-called 
change in the process, which was actually no 
The 
result was, Boehm and Schaffheutle lost: the 


notes, 


change, the party called it his process. 
and never realized a penny more out 
of their years of work, above the first cash 
payment they received. 
debts of and 
Schaffheutle had made, mainly to Schott, 
and when they found they had lost their 
notes, and would recover nothing from them, 
they 


jochm paid off all 


their borrowed money he 


became disgusted, and returned to 
Munich, and there remained until they died. 
Mr. 


ing the melted metal while working the ex 


s3oehm ruined his eyesight by watch 


periments, and ever complained of seeing a 
bright spot when he looked at one object, 

Mr. Boehm was of a very retiring nature, 
a deep thinker and student, and his name 
was honored by all in Munich. He raised a 
family of nine children—eight sons and one 
daughter, was when 


I lived in 


One of his sons is, or 
Munich, 


superintendent of the 











wa 
4 


great locomotive works at Stuttgardt, another 
is superintendent of the locomotive works 
in Munich, another was one of the directors 
of the post-office department, 
another manager of chemical works in Augs 


Bavarian 


with the 
The 


burg, another was also connected 
post-office department at Wurzburgh. 
others were all well to do. 

Mr. Boehm showed to me all the papers 
connected with this matter, and frequently 
spoke of it to me. He also gave me the 
names of the parties who deprived him and 
Schaffheutle of their just reward for their 
patents, and robbed them of the name of 
being the original tnrentors of the present 


system of prod? cl lq steel cheaply. Of 


they acknowledged the continual 


course 
improve 
ments sure to be made by experience, but 
the development of the system was certainly 
due to them. 

Mr Boehm had copies of all their patents, 
and also had a special decoration for the great 
invention, given him by the queen. 

Mr. Boehm died in 1881, | 


learned the exact date, but the last 


think, I never 
letter I] 
November, 1879. 


All the papers and proofs of this invention 


received from him was in 
must be in the possession of his family now, 
and there should be no difficulty in seeing 
them. 

in some of the minor 
details, but the truth of the statement and its 


I may be incorrect 
results can be proven. 
Blacksmiths’ and Carriage Builders’ 
Drill Presses, 

We give with this, illustrations of two drill 
presses built by the Buffalo Forge Co., of 
Buffalo, N.Y 


the use of blacksmiths, and carriage and 


, and specially designed for 


wagon makers. 

The cuts make their construction plain, 
and it is only necessary to say that pains 
have been taken to make them satisfactory 
for the purpose for which they are intended. 

The 
take a3 
drill 
drills to the center of a 20 


ecars are machine-cut ; the spindles 
Morse taper shank, and they will 
holes up to 14 The ‘larger press 
circle, and has an 
attachment for supporting wheels while the 
tires are being drilled, which has been found 
to greatly facilitate the work of carriage and 


wagon makers, 


The drill is 66° high, and weighs 320 
pounds. 
The smaller machine will drill to the 


center of an 11” cirele, is 50” high, and 
weighs 150 pounds 
Templates and gauges are used in the con 
struction of drills and countershafis, so that 
all parts are interchangeable. 
Tight and loose pulleys are 8’ diameter, 
and should run 250 revolutions per minute. 


aps 

The Jersey City Jovrna/ is agitating the 
question of the small pay received for their 
work by women, Just as has been dene a 


thousand times before, the Jornal shows 
how insuflicient the pay of shop girls is, in 
the majority of instances. But there is a law 
of supply and demand that operates here as 
elsewhere. What is wanted is a greater de 


mand for labor, or fewer women who are 
comp lled to labor. 
SS 
lhe question of steam jackets is gelting a 
About the only 


thing that can be said about it is that in some 


more vexed one than ever. 
instances the probability is that steam jack- 
eting effects a saving, while in others it does 
not. But exactly what the conditions are 
when it may be profitably employed is not 
It isa 
ought to be 


known with any degree of certainty. 


question about which more 


known. 
<a 


What a mistake people make, who think 
that the Government pays better for engineer- 
The fact 
is that engineersin the employ of the Govern- 


ing services than private firms do. 


ment, can, if they possess good average 
ability, get more for their services from pri- 
vate firms. Government pays niggardly for 
the services of competent engineers, and as a 
result loses many of the best ones, Money 


brings; good service 
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Mild Weather and the Miners. 





It is frequently remarked that, though the 
present unusually mild winter has its draw- 
backs, it isa Godsend to the poor, who find 
it difficult to provide themselves with fuel 
and clothing sufficient to make themselves 
comfortable, even in moderate weather, and 
suffer severely during the extreme cold 
weather, which we naturally expect at this 
season. 

jut it seems that some one must suffer, 
whether it be temperate or frigid ; 
mild weather partially relieves the extremely 
poor people of the cities from the struggle, 


for when 


other poor people living in the mining 
regions must have the severity of their 
struggle increased in proportion. 

Owing to what is said to be the poor 
demand for coal, mines are shutting down, 
and the miners, with their families, have 
to suffer by reason of mild weather, which 
sounds paradoxical, and indeed it is a para- 
dox, or would be, under simpler and more 
natural conditions of life. Many of the poor 
people of the cities, who find it difficult or 
impossible to provide themselves with the 
amount of coal they would like to, and really 
ought to consume, work in the factories, and 
help to carry on the various forms of indus- 
try, by which the things that miners need to 
make themselves comfortable and happy, 
are produced. The consumption of these 
things by the miners, on the one hand, and 
the consumption of coal by the other people, 
on the other hand, are not fixed quantities, 
but depend principally upon the ability of 
the people desiring them to pay for them, 
which is only another way of saying that 
what working people buy of the products of 
others depends upon the degree of their 
success in finding a market for their own 
products. 

Under natural conditions, exchange would 
take place upon the basis of respective needs, 
and relative supply of the things needed ; 
but no one can doubt for a moment that 
exchange would take place. Mild as the 
weather is, and has been, there are many 
thousands of families who are not using as 
much coal us they would like to use, and 
would use, if the price were lower, and 
they had plenty to do at good wages. 

If there were nothing to prevent, 
people and the miners would inevitably 
and trade products upon 


these 


come together 
some mutually advantageous basis; not di- 
rectly perhaps, but through the ordinary 
channels of trade and exchange. 

Though the mild winter has lessened the 
demand for coal, it has not, so far as the 
consumer can see, reduced its price in the 
least ; instead of this, the production is 
arbitrarily reduced, while prices are fully 
Which means simply that the 
poor of the cities, who never have suflicient 
coal anyway, r¢ 
weather, must give in exchange for what 


inaintained. 
svardless of the state of the 


coal they are forced to buy, as much of the 
product of their labor as ever, and that, too, 
ina market which is depressed by the in- 
ability of miners to buy what they need. 

It can scarcely be denied that this is a 
state of affairs that is greatly to be regretted, 
no matter from what standpoint it may be 
regarded, and one of the problems to be 
solved in the future— 
will be solved—is to so arrange things that 
at least men who are mutually capable by 
nature of producing things wanted, 
the other, may be enabled to freely work, 
and as freely exchange products. 


and which, let us hope, 
each by 


- tad _ 


A Night School for Foundry Apprentices. 


We have received a letter from Valentine 
Geiselhart, of Albany, N. Y., 
account of the starting of a night schoel and 
reading-room for foundry apprentices in that 
city. Mr. Geiselhart, who is a foundry fore 
man, got the boys interested in the matter, 
and paid the rent of a floor for one month 
himself. Hereafter the boys will pay ten 
cents a week each, and manufacturers and 
others interested promise to contribute, and 
to deliver lectures. This is the first school 
of the kind, so faras we know, started for 
foundry apprentices, and we are pleased to 


giving some 


hear that its prospects are flattering. The 
daily press of Albany are saying a good word 
for the experiment. 
a 

There is considerabte agitation in different 
parts of the country in relation to weekly 
payments for workmen. In some instances 
bad blood is engendered, and it is said that 
workmen who advocated every Saturday 
payment have, in some instances, been dis- 
charged. This strikes us as being an unwise 
proceeding. We are not entirely persuaded 
that, in the instance of skilled mechanics, 
working for good wages, there is any advan- 
tage in weekly payments as against monthly. 
Still, these men are the best able to judge of 
this. The increased cost to a manufacturer 
of paying weekly, will, in the instance of a 
large number of workmen, be considerable, 
but it will be very small per man. And 
whatever itis, the men themselves will in the 
end pay it. In large cities, and where men 
work for small wages, there is no doubt that 
weekly payments will enable them to get 
materially more for their money than they 
can get on longer credit. There are argu- 
ments both for and against short payments. 
But there is no occasion for quarrels over the 
matter. 

— ome 

One of the hopeful signs of the times is 
that, in England, where there has been a 
somewhat remarkable expansion of business 
during the past year, there have been so few 
labor troubles. Wages have been very 
largely increased, and the instances in which 
trouble has grown out of bringing about 
this increase have been very few, compara- 
tively. The tendency seems to be towards a 
common sense view of the matter of work 
and wages, the workmen as well as the em- 
ployer profiting by ‘‘ good times.” A great 
deal of money is spent in labor troubles that 
might be saved by the application of a little 
common sense. When trade is particularly 
good, nothing is more natural than that em- 
ployer and employed expect to make more 
money out of the condition. When the share 
each party should havein the increased pros- 
perity can be amicably settled upon, the better 
times is a blessing to all. When it is settled 
by a strike, all parties gererally lose money. 
The common sense method is the best. 





ee 

There is nothing like tinding out things by 
practical experience. This seems to have 
been whata World reporter thought when 
he contrived to tumble overboard from an 
East river ferryboat to test the capacity of 
the crew and their appliances for saving 
life. According to the reporter's story, no 
effort was made to pick him up, and had it 
not been for the fact that a tug had been 
chartered to follow the ferryboat, the ven 
turesome reporter would have come to grief. 
According to his statement the pilot did not 
know that aman was overboard, hence the 
boat kept right on as if nothivg had hap- 
pened. The moral of the experience of the 
World’s reporter appears to be against put- 
ting trust in the life-saving appliances o. 
ferry beats, 

In a good many States—for one, New 
Jersey—there are periodical aitempts te pass 
boiler inspection and engineers’ examination 
laws. These laws, when properly framed, 
But their 
The peo 
ple are not educated up tothe point of seeing 
the utility of such laws. And until they are 
it is impossible in the first place to pass them, 


ought, no doubt, to be enacted. 
advocates begin at the wrong end. 


and in the second place to enforce them. 
The proper thing is first to show the people 
that such laws are in their interest, then their 
enactment and enforcement is a very simple 
matter, Let engineers begin at the right 
end, and they will succeed. 
ae 

Newark, N. J., bas 
more in 


Mayor Haynes, of 
worked up a scheme that may have 
it than shows on the face. The city is to 
have a new water supply, and it appears that 
there isan unusually high head. This head 
the mayor proposes to utilize for driving 
turbine wheels for the generation of electric 





ity, with which to illuminate the city. 
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Under this head we propose to answer r gue stions sent 

us, pertaining to our specialty, correctly and according 
to common-sense methods. 
Every question, to insure any attention, must invari- 
ably be accompanied by the writer's name and address. 
If so requested, ne ither name, correct initials nor loca- 
tion will be published, 








(75) G. T. L., Elgin, Ont., asks: How 
are the different finishes on brass work, such as is 
used on gas and electric light fixtures, obtained ? 
A.—We cannot say. The processes are partly me- 
chanical and partly chemical, and are not made 
public. The only way to do such work, is to secure 
the services of a man acquainted with it. 


(76) L. W. P., Providence, R. I., writes: 
Please inform me what composition metal has the 
greatest tensile strength, and how much is it per 
square inch? A.—Sterro-metal, a brass which con- 
tains copper 55.04, zine 42.36, tin 0.83, iron 1.77. 
After simple fusion, the average breaking weight 
is about 6€,000 pounds per inch, and, when drawn 
cold, the breaking weight is increased to about 
84,000 pounds. 2. What metal will stand, without 
fracture, the greatest amount of bends’ A,—Mild 
steel or Norway iron. 


(77) A. B., York, Pa., writes: Can you 
give me some correct rule for setting the center 
over ona lathe for turning any given taper, say 3, 
inch to the foot? A.—We cannot give a correct 
rule for this, for the reason that a complication 
arises from the fact that the centers enter the 
work an indeterminate distance, If it were not for 
this, an accurate rule would be: Divide the differ 
ence between the diameters of the small and large 
ends of the work by 2, and multiply this quotient 
by the ratio which the total length of the shaft 
bears to the tapered portion. 


(78) B. B., Geneva, Ohio, writes: I would 
like to have an approximate statement relating to 
the difference in the capacity of copper and iron 
tubes in transmitting heat tothe water. A.—Ac- 
cording to some authorities, the conductivity of 
copper is nearly two and one-half times as great as 
that of iron. But it should be observed that this 
conductivity is for metals perfectly clean. It has 
been found that all metals conduct heat about 
alike when their surfaces become dull. Tubes 
soon become coated with soot, and therefore there 
is very little or no economy inthe use of copper 
tubes in tubular boilers, unless they are kept per- 
fectly clean. 

(79) G. W.S., Fargo, Dakota, writes: Please 
give the number of square feet of radiating surface 
to 100 cubic feet of space for steam and hot water, I 
have a house, 22 by 34 feet wide, a wing, 14x16 feet; 
height of ceilings, 11 feet; basement about 5 feet un- 
der the whole house. A.—The heating surface will 
depend upon the construction of the house; a well- 
constructed house will not require as much heating 
surface asacheap and poorly put up one. The 
windows are the most considerable item; the man- 
ner in which the house is plastered, whether on 
hard walls or on lath and furring, must also be 
taken in consideration when the heating surface is 
to be computed. From the foregoing you will 
notice that we are notinthe position to answer 
your question correctly. Our answer to Question 
297, in our issue of July 25, 1889, may aid you in 
making your own computations. 

(80) W. F. Y., New York, writes: Will 
you please give the power a belt will transmit 
under the following conditions: The shafts are 48 
feet apart. and are perpendicular. The driving 
pulley is 28 inches, and the driven pulley 30 inches 
diameter. The driving pulley runs 95 turns per 
minute, and the belt is 10 inches single, not extra 
tight? A.—We do not suppose you mean to say 
that the shafts are perpendicular, but that one 
is over the other, so that the belt is perpendicular. 
Such a belt, if horizontal, should transmit about 
nine horse-power. Running vertical it would not, 
under ordinary practical conditions, do as much, 
but probably about seven horse-power. So much 
depends upon conditions and circumstances that 
no definite general rule can be laid down for such 
matters. 

(81) H.C.S , Writes: To utilize the 
power developed by a horse car in going down hill 
for the purpose of pulling a car up hill, I propose 
the following plan: A covered channel is formed 
between the tracks (provided the road has two 
tracks) having the same grade asthe road. This 
channel forms a road-way forasmall iron car, of 
about the average weight of a horse car. A 
grooved pulley is placed at the top of the hill; one 
end of a rope, the rope being a little longer than 
the hill,is fastened to the iron car; the rope is passed 
over the grooved pulley, and its other end attached 
to the horse car, making the iron car act as a count 
erbalance. Consequently, whena horse is ascending 
it is helped by the weight of the ironcar. The idea 
struck me as being a good one, and I would like to 
have your opinion of it. A.—The idea of counter 
balancing the ascent of a car is not a new one, and 
to your method there is this objection: The 





portion of the rope which is above the track will 
obstruct the traffic: hence it cannot be adopted in 
cities or busy towns. It may be used with advan 
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tage in isolated places, but in such places the cars 
may be run up hill without stopping, and the time 
of running may be so arranged as to make a 
regular descending car counterbalance an ascending 
car. 

(82) J.. ———, writes: I wish to have 
your estimate of the horse-power transmitted by a 
heavy rubber belt, 16 inches wide, under the fol- 
lowing conditions. A 36’ improved Rodney-Hunt 
turbine wheel, under a 914-foot head, furnishes the 
power, and is geared to the jack shaft by miter 
gears 30inches diameter. This shaft is 34 inches 
diameter and 10 feet long, with three bearings. 
The belt runs from a6-foot pulley on jack shaft, 
making 120 revolutions per minute onto a 4% foot 
pulley on main line, which is 34 inches diameter. 
The main line is 17 feet above, and 7 feet to one 
side of jack shaft, the slack side of belt being on 
top. The belt is stretched around the pulleys as 
tight as possible with screw clamps. A.—It is im- 
possible to form an estimate of the power actu- 
ally transmitted, because we cannot tell how much 
is developed by the wheel, but such a belt, under 
the conditions given, should be capable of trans- 
mitting about 65 horse-power. though a fair load 
for continuous working would be 50 horse-power. 


(88) D. A. H., Brooklyn, N. Y., writes: 
There are two cylinders, one is 8 inches diameter, 
the other is 12 inches diameter ; they are made of a 
length as to contain the same number of cubic 
inches From which piston will I receive the 
greater force, the same amount of steam being be- 
hind each piston: of course, the steam pressure per 
square inch is the same in both? A.—Assume that 
the steam pressure is 100 pounds per square inch. 
he area of the 8-inch piston is 50.26 square inches, 
hence the total pressure on the piston will be 50.26 
x 100 = 5,026 pounds. The area of the 12-inch 
piston 113.09 square inches, and the total pressure 
on it will be 113.09 x 100 = 11,309 pounds. Assume 
that the stroke of the large cylinder is one foot, 
thenin order to give the small cylinder the same 

ere : 113.09 ' 
capacity its stroke will have to be 50.26 — 2.25 
feet very nearly. The work performed during one 
stroke in the large cylinder is 11,309 foot-pounds, 
and that performed in the small cylinder, will be 
5.026 * 2.25 = 11,308.5 foot-pounds. From the fore- 
going, we see that the total pressure or force act- 
ing on the small piston is less than that on the 
large one, but the work in foot-pounds is the same 
for both. Here we have neglected the friction, 
which may affect the results considerably. 

(84) Pneumatics, Providence, R. I., writes: 
I understand that, if an airtight piston entersa 
cylinder which is 24 inches deep and 6 inches diam- 
eter, half way, the piston will sustain a pressure 
of 15 pounds to the square inch, or 424 pounds ap- 
proximately. If the piston move 6 inches more, or 
to a depth of 18 inches, the pressure will be 30 
pounds per square inch; aud at a depth of 21 inches 
the pressure will be 60 pounds per square inch. 
AmIright? A.—Yes. 2. If a spiral spring, com- 
pressed to one-half of its normal length, exerts an 
elastic force of 15 pounds, will it exert double this 
force when compressed to half the remaining 
length, and so on, in the same ratio of the airin the 
cylinder? A.—No; its resistance will vary as the 
deflection; say, for instance, that, for a deflection of 
fs Of an inch a given spring resists 15 pounds, then 
for total deflection of “4, it will resist 2 « 15 = 30 
pounds; for a total deflection of 3, it will resist 
3 15 = 45 pounds; and for every additional de- 
flection of # of an inch the resistance of the 
spring will increase 15 pounds. 3. I learn that 1 
square inch for every 200 pounds weight is suffi- 
cient bearing for a heavy loaded shaft. Should I 
figure on the whole circumference of the bearing, 
or only on the bottom half’ 4.—On neither. You 
should allow 200 pounds per square inch of the 
projected area of the journal; the projected area 
is always equal to the longitudinal section of the 
journal made by a plane passed through the axis. 


(85) T. P., Amprion, Ont., writes: 1. We 
wish to run a large band mill at right angles to our 
driving shaft. 
will suit best, if we can do it with safety and satis 
faction. What is the highest safe velocity at pitch 
line that we could run a pair of miter gears, say 3 
feet diameter—one with teeth, the other 
irony A.—You can probably run such gears ata 
speed of about 90 feet per second, or say 575 revo- 
lutions per minute, if they are well made and not 
too heavily loaded. Wecannot give the name of 
the best authority on such matters, and we do not 
know that there is any one book which is best in 
all respects. The catalogues of the publishers of 
technical books will give you the titles of the lead- 
ing ones, from which you must make your selec- 
tion, but it is best to take several books. I saw 
it stated recently in an article on belts that, A 
tightener, when used, should be placed nearest the 
larger pulley, less power being required to bend 
the belt around it to cause the necessary adhesion.” 
I claim that the tightener should be placed nearest 
to the smaller pulley; for, when a belt slips, it is 
always on the smaller pulley it slips: first, and a 
tightener increases the lap of a belt on a small 
pulley more in proportion to the surface in contact 
than onalarge one with a given amount of slack 
of belt. Which isthe best practice’ A.—Where the 
belt is crossed, and the are of contact thus 
about the same on each pulley, it is no more apt to 
slip on one than the other; but with an open belt 
the are of contact is less on the smaller pulley, which 
makes it most liable to slip there. It 
practice to place the tightener close to the smaller 
in- 
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Gear wheels and g-cutting. Grant, see adv., p 16 
Link-Belting and Sprocket Wheels. 

Send for Catalogue of Link Belting. 

Over 50,000,000 feet of Link Belt in use. 

Link-Belt Engineering Co., Philadelphia and N. Y 
J. H. Wells, Tampa, Fla. 
A. T. Koopman, Chicago. 


Power Hammers, the best in the 
Bradley & Co., Syracuse, N. Y. 


Shafting Straighteners. 
Graduating Machines. 
‘Bradley's 
world.”’ 20 sizes. 
The best Upright Hammers run by belt are made 
by Jenkins and Lingle, Bellefonte, Pa. 

R. Dudgeon, 24 Columbia st., New York, Improved 
Hydraulic Jacks and Roller Tube Expanders. 

Drop Presses, Punches and Shears. Williams, 
White & Co., Moline, Ill., manufacturers 

Pattern and Brand Letters. Vanderburgh, Wells 
& Co., cor Fulton and Dutch sts., New York. 


Davis Key-Seating Machines kept in stock 
Manning, Maxwell & Moore, 111 Liberty st., N. Y. 


by 


Selden Packing for stufting-box, with or without 
rubber core. Randolph Brandt, 38 Cortlandt st., N.Y. 

Ice and Refrigerating Machines, 140 sold, and all 
successful. David Boyle, 521 Monroe st., Chicago. IIL. 

Castings for small and medium sized vertical en- 
gines. Humphrey’s Foundry, Bellefontaine, Ohio. 

Wrist-pin Machines. Pedrick & Ayer, Phila 
delphia, Pa. 

Horizontal and Radial Drilling Machine. 
& Ayer, Philadelphia, Pa. 

Light Special Machinery and Tools to order 
Meriden Machine Tool Co... Meriden, Conn. 

Whiton’s Chucks. 8S. A. Smith, 23 S. Canal st., 
Chicago, Western Representative. 

Guild & Garrison, Brooklyn, N. Y., manufacture 
steam pumps, vacuum pumps, vacuum apparatus, 
air pumps, acid blowers, filter press pumps, ete. 

For best Return Steam Traps, Pressure Regula- 
tors, Positive-Acting Pump Govs., Back-Pressure 
Valves. T. Kieley, 11 W. 13th st... N.Y. Send fordes’n. 

For the latest Improved Diamond Prospecting 
Drill, address the M. C. Bullock Mfg. Co., 138 Jack 
son st., Chicago, Ill. 

S. W. Card & Co., Mansfield. Mass., make every- 
thing in the line of Taps and Dies. S. A. Smith, 28 
S. Canal st., Chicago, Western Agent. 

Patent Attorney. R. G. DuBois, 715 11th st., Wash 
ington, D. C., procures first-class patents on inven 
tions. Valuable Hand-book on patents free 

The Sure Grip Steel Tackle Blocks must fill the 
bill, according to the large sales reported. See ad 
vertisement, page 13. 


Pedrick 


The 


25/ Upright Drills a specialty. Finely made, 
28” great capacity, quickly operated, prices low 
32’’ Send for list of firms using our Drills. J. E. 
36’ Snyder, Worcester, Mass. 

25° “Only Drill Press built on 

32’ ‘Ko-rekt * principles, 

37’ even if they come from Jersey.”’ 

42/ Gould & Eberhardt, New Ark, N. J. 


Standard Reducing Valve, Standard Pump Press 
ure Regulators, Improved Collignon Cylinder Oil 
Pumps, Jenkins Globe and Angle Valves. Send for’ 
circulars. Standard Regulator Co., Buffalo, N.Y. 

Patents.—Patent soliciting of high class 

D Walter Brown, 31 Nassau st., New York. 

Send for “A Brief History of Patent Legislation 
in the United States.” 

Every draftsman needs one. The Engineer's Sketch 
Book of mechanical movements, appliances. devices, 
contrivances,ete., by T.W. Barber. 1.986 illustrations. 
8vo. cloth, $3. Catalogue of books on mech.subjects 
free. E. & F. N. Spon., 12 Cortlandt st... New York 

Superintendents of industrial establishments will 
find the Engineering and Building Record, published 
weekly at 277 Pearl st., New York, useful. Munici 
pal and building engineering problems a prominent 
feature. Specimen Copy, 10 cents 

De Lamater Screw Propeller Wheel made only by 
The Samuel L. Moore & Sons Co., Elizabethport, 
N. J., who have purchased from C. H. De Lamater 
& Co., New York, all their patterns, books of 
record, gauges, ete. Location and equipment well 
adapted for Heavy Steamship Repairs. 

Stub Ends and Connecting 
Rods for small connections 
Especially adapted for Valve 
Rod for Steam Engines. 

T. ©. Dill Machine Co., 
Philadelphia, Pa. 

H. B. Roelker, 22 Cortlandt St.. New York, late 
Sup’t De Lamater Iron Works, will hereafter manu 
facture the De Lamater Screw Propeller. 
Propellers of same pattern and workmanship as 
formerly made by the De Lamater Iron Works. Each 
designed for its special work at lowest prices 
Consulting Expert and Constructing Engineer. 
Estimates made on machinery and on damages. 

Just concluded, “Practical Drawing.’ By J. G 
A. Meyer Copies of the American Machinist 
containing the above series of 93 articles sent by 
mail to any address in the U. S., Canada’ or 
Mexico, for $4.65, or single copies 5 cents each 
American Machinist Publishing Co., 96 Fulton st., 
New York. 

“Indicator Practice and Steam Engine Economy 
By F. F. Hemenway. Contains plain directions for 
using the indicator and making all required caleu 
lations from the diagram; also the principles of 
economy in operating steam engines and current 
practice in testing engines and boilers. Price $2, 


postpaid. Published by John Wiley & Sons, 15 
Astor Place, New York 
* Binders’ for the American Machinist Two 


styles, the “Common Sense,”’ as heretofore sold by 
us, and mailed to any address at $1.00 each, and the 
‘New Handy," mailed at 50c. each. The former 
has stiff board covers, while the latter has flexible 
covers with full page opening flat. Either will hold 
the entire 52 issues of any volume. American Ma- 
chinist Publishing Co., 96 Fulton st., New York 
Just concluded. “Modern Locomotive Construc 
tion.” By J.G. A Meyer. The above series of 106 
articles, which have attracted so much attention 
everywhere, is now concluded in newspaper form. 
Copies of the American Machinist containing the 
entire set sent by mail to any address in the U.S., 
Canada or Mexico for $5.30, or single copies 5 cents 
each. American Machinist Publishing Co., 96 Ful 
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a large hosiery mill at 


It is proposed to build 


Meredith, N. H. 

The erection of a woolen mill is being agitated at 
Newport, Maine. 

The Diamond Wrench Co. expect to build a fac 
tory, 80x200 feet, at Portland, Maine. 

Daniel E. Paris, of Troy, N. Y., will build a stove 
foundry at Leeds, Ia., to employ 400 men. 

The Standard Foundry Company, St. Louis, Mo. 
is about to increase its capital stock to $75,000. 


The Bangor Edge Tool Company, Bangor, Maine, 


will overhaul its motive plant and make other 
changes. 
The Morgan Engineering Works, Alliance, Ohio, 


is building asteam hammer that weighs, with the 
block, 860 tons. 

The Middlesex Electric Light Company, of 
Lowell, has voted to increase its capital stock from 
$150,000 to $300,000. 

The Almy Water Tube 
R. L.. is introducing a 
water tube boiler. 


soiler Company, of Provi 
dence, new and improved 

A company with which C. H. Culver is connected 
has been Akron, Ohio, for manufact 
uring ice-making machinery, 

The Litchtield Car Company, Litchfield, TH1L., 
building 2,000 box the Cleveland, Cincin- 
nati, Chicago & St. Louis Railroad. 

T. Williams, of Wheeling, W. Va., 
been granted a $10,000 bonus, will erect a rolling 
mill at Muskegon, Mich., to cost $90,000. 


organized at 
ar is 
ears for 


s. having 


The Hanley & Keraghan Plumbing, Gas Fitting 
and Heating Company, of Kansas City, Mo., has 
filed articles of association at Jefferson City. 

The Babcock Printing Press Manufacturing Com 
pany, New London, Conn., a neatly 
printed and illustrated their prod 
ucts. 

An 
the 
Knoxville ¢ 


has issued 


catalogue of 


English 
B0,000 


syndicate contemplates purchasing 
of iron lands belonging to the 
‘ar Wheel Co., on Stony Creek, Tenn., 
for the purpose of manufacturing Bessemer steel 


acres 


The stockholders of the Eastford Jewelry Manu 
facturing Corporation at Putnam, Ct., have perfect 
ed their organization, and voted to purchase the 
Arnold Bros. plant. including several buildings and 
a fine water privilege. 

The St. Louis Steel Foundry Company has been 
incorporated at East St. Louis, I1]., to do a general 
manufacturing Capital stock, 
Incorporators, Thomas Howard, Edward F, Goltra 
and John W. Harrison, 


er 


business. $75,000, 


The Sinclair-Scott Manufacturing Company has 
been incorporated at Baltimore, Md., by William G. 
Atkinson, J. Baker, K. Harrison, and others, to 
manufacture agricultural implements and machin 
ery. Capital stock, $60,000. 

The Foundry 


Union and Machine Company, of 


Pittsburgh, Pa., with a capital of $25,000, was 
granted a charter, at Harrisburg, Monday. The 
directors are James M. Bailey and W. Friend, 
of Pittsburgh, and Frank H. Zimmers, of Alle 
gheny. 

The National Forge and Iron Company has 
nearly completed its forge department at East 


Chicago, and it expects to soon put it in 
work ar 
The rolling mill is working 


operation, 
axles and 
to its full 


and begin on contracts for ¢ 
forgings. 
capacity. 

The and Motor Com 


pany, of which Louis Wahl, of Chicago, is president, 


and Gasolene Engine 


(sas 


has bought the Dr. Gillet farm, which is in the city 
limits of Aurora, Ill... and decided to locate its 
manufacturing plant there The company will 


erect shops in the spring 

The Dickson Car Wheel Company, Houston, Tex., 
its plant, and will 
1,300 car wheels to 


is enlarging increase its ca 


pacity from 1.900 per month, 
workmen being now engaged in putting in two new 
floors. Other important improvements are contem 
plated in the near future. 

of Charlotte, N. C., have 
purchased the Montour Cotton Mill at Sparta, Ga., 
and will put it in operation. The mill has not been 
run since 1877, and contains 5,120 spindles, being 


formerly 


Gresham, Linnell & Co., 


run on sheetings, shirtings, yarns and 


robes. New cotton machinery will be purchased. 


The Bryant Nail Company, recently burned out 


at Lynn, Mass., are considering the matter of lo 


cating in Montpelier, Vt., which exempts all new 
manufactories from taxation forten years. It is 
said that the company will locate there if $40,000 


worth of stock is taken by residents. The capital 


is $250,000 
York 


general 


issued a 
of 
pumping engines, steam pumps and hydraulic ma 


Worthington, New has 


complete 


Henry R 


new and = very catalogue 


chinery It contains illustrations of a great num 
ber of engines and pumps for almost every pur 
pose. The catalogue will be of value to any 
engineer as a book of reference, 

What is said to be the largest street car and 
omnibus factory in the world, located at Parker, 
Minn., is nearly completed. The intentions are to 
add a freight car manufacturing plant, which, 


taken together, will give employment to 1,000 men. 
The factory buildings cover 36,000 square feet, and 





The Quincy Pontoon 
incorporated at Quincy, 


Bridge Company has been 
Ill., by S. N. Stewart, 7 


A. Anderson and J. N. Spriggs. The company 
proposes to build a pontoon bridge across the 


Mississippi river. The capital stock is $50,000. 


The Colorado Coal and Iron Co, contemplates 
erecting blast at Pueblo, Col. 
The steel rail plant will materially increase the rev- 
enue of the company: already made 
indicate that the output can be readily sold to 
Colorado The company, it is claimed, has 
the raw material on its own property to make steel 
rails. 


two new furnaces 
inquiries 
roads. 


We recently noted the fact that J. Fred Harris & 
Co. had started in the business of manufacturing 


small machine tools at Binghamton, N. Y. A note 
from the Lodge & Davis Machine Tool Co., Cincin 


nati, Ohio, says that the Binghampton Company 
will build 12’ and 14” lathes, and that the entire 
product will be controlled and put on the market 
by the Lodge & Davis Machine Tool Co. 

A deal was perfected in Pittsburgh, last week, by 
which the the edge-tool trade of the 
United States was monopolized and parceled out 
different The American Axe 
Company, a new Pittsburgh corporation, is com 
posed of asyndicate comprising, with one or two 
exceptions, all the concerns in the United States 
making edge tools of the character of axes, 


control of 


among concerns, 


The Oshkosh Iron Pump Works and Brass Foun 
dry, capitalized at $100,000, and working, in the 
fifty skilled workmen, have signed 
articles of agreement, by which the works are to 
be removed from Oshkosh to Kokomo, Ind., as soon 
as buildings can be erected. Work will begin at 
The main building will be of brick, stone 
and iron, 50x200 feet, together with finishing rooms, 
ottices, ete. The works include a large 
iron foundry. 


beginning, 


once, 
brass and 
The Beverly Electric Light Co., of Beverly, Mass., 


intends to tear down its present wooden station, and 
erect a substantial brick structure, with a capacity 


for future needs. One reason for the increase in 
capacity is for electric motor work, which is 
rapidly increasing. The company is rapidly push 


ing forward its 
nating system. 
and includes all of the modern improved appara 
tus. Anadditional are light dynamo is soon to be 
installed. 


new alternating 650 light alter- 


The machine is one of the largest. 


After being idle 
Adriatic Woolen 
have resumed operations. 


for nearly three months, the 
Mills, at South Worcester, Mass... 
The company formed 
has a capital stock of $90,000, and will be known 
as the Worcester Woolen Mill Co. The corporators 
are: E. D. Thayer, Jr., president; C. J. Little, treas- 
urer; J. Legg, and W. B. Fay. Thirteen sets of 
machinery will be started at once, and employment 
given to about 200 hands. It is said that the mill 
originally cost $200,000, but was bid in by the credit- 
ors for a little over $63,000 

A press dispatch from Hamilton, Ohio, says: The 
Niles Tool Works, of Hamilton, have finished, and 
are now loading an immense armor-plate bending 
roll that is to be sent to the navy yard at Mare 
Island, San The tremendous machine 
weighs, in round numbers, 400,000 pounds, and the 
freight will be something over $10,000. The Cin 
cinnati, Hamilton & Dayton has had a number of 
special flat cars built for the transportion of the 
load, and the whole train will be run through to the 


Francisco. 


coast as a special. It is the largest single ship 


machine that ever left Hamil 
a town where some magnificent machinery is 


ment and the finest 
ton 
built. 
The new foundry of the Westinghouse Air-brake 
Company, at Wilmerding, Pa , 
continuous moulding plan 


is to be run on the 
The company has pur 
chased the sole right of using this process in the 
United States from the patentees, Alley & McClel 


lan, of Glasgow, Scotland. By this process cast 
ing is going on all the time. When finished, the 


moulds are placed on trucks, which run on rails to 
the cupola, where the moulten metal is poured in. 
They are then propelled on to the casting house, 
where the moulds are dumped out and sent back to 


the moulding-room to be remodeled. The sand 
that is dumped out is conveyed back to the mould 
ing-floor by a belt having little “scoops,” in the 


manner grain is taken up into elevators, The pig 
metal and other articles used in charging the cupo 
will be up railway. 
Every appliance for saving labor and expense pos 
of, 


by 


las, taken on an elevator 


sible, has been made use The foundry is ex 


April 1.—Pitlsburgh 


pected to be in operation 


Commercial Gazette 
The Aerated 
made arrangements 


Fuel Company, Springfield, Mass.., 
with the Gilbert & 
Barker Manufacturing Company, of the same city, 
whereby the last the 
general agency for the United States for the manu 
facture of the fuel oil of the 
Aerated Fuel Company. This makes the 
following announcement: We take pleasure in an 


has 


named company assumes 


and sale burners 


company 


nouncing that we have appointed the Gilbert & 
Barker Manufacturing Company our’ general 
agents for the United States. Their twenty-five 


years’ experience in the use of gas, both for light 
ing and for fuel purposes, qualities them to install 
our systemof burning oil in the most reliable and 


They have a 


perfect) manner corps of able as 
sistants, who are thoroughly posted in all that 
pertains to the use of hydro-carbon for fuel. They 
are so thoroughly equipped that piping, air com 


pressors, oi] pumps, tankage and oil can be fur 
nished at the 
sible manner. 


shortest notice, and in the best pos 
They will make your interests thei 


own, and will render you prompt and. satisfactory 








ton st., New York. 


five cars a day can be turned out, 


service in every particular 
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Machinists’ Supplies and Iron. 
New York, Feb. 21, 1890 

Iron—American Pig.—The general condition of 
the market is about the same as reported last week. 
Little new business has been transacted during the 
week, but furnace men seem not to be inclined to 
make any further concessions. We quote standard 
brands No. 1 X Foundry. $19.50 to $20; No. 2, $18.50 
to $19; Grey Forge, $17.50 to $18. 


* WANTED * 


* Situation and Help” Advertisements only inserted 
under this head. Rate 30 cents a line for each inser 
tion. About seven words make a line Copy should 
be sent to reach us not later than Saturday morning for 
the ensuing week's issue. : 











_A mechanical draftsman and designer with prac- 
tical exp. wants position. Box 88, Am. MACHINIST. 

Mechanical draftsman wants a situation. D. A., 
care AMERICAN MACHINIST. 

Wanted—Machinist familiar with W. & G. con 
struction.Giverefs.and wages. Box 118, Yonkers, N.Y 

Mechanical draftsman, thoroughly competent in 
machine and engine designing, desires position in 
vicinity of New York. Box 86, AM. MACHINIST. 

Wanted—Competent machine shop foreman 
wants achange. Can turn out first-class work‘at 
lowest cost. Address W.C.M., AMERICAN MACHINIST 

Wanted—A permanent position as sup’t,ass‘t sup’t 
or head draftsman, by an energetic young man who 
held such office before. Great exprerience: the best 
scientific training. ‘“‘Steady,’’ AM. MACHINIST. 

Wanted—A few young machinists who have had 
some experience, on small tools. Men with gump 
tion, competent to swing piece-work. Mosely & 
Co., Elgin, Tl. 

Wanted—A Ist-class machinist to take charge of a 
plant of special tools for the manufacture of a 
steam engine regulator. Must be energetic and re 
liable. Gisholt Machine Co., Madison, Wis. 

Wanted—A few Ist-class machinists to learn to 
use our improved turret lathes. Will guarantee 
good pay and steady positions to active, reliable 
men. Gisholt Machine Co., Madison. Wis. 

Wanted—A 1st-class man assup’t of a general 
foundry and machine works. To a live, energetic 
and thorough man, liberal inducements will be 
offered. Address Excelsior, AMERICAN MACHINIST. 

Wanted—Reliable 1st-class machinist, capable of 
getting out work and handling men. Steady work, 
good wages to theright man. Address, stating work 
accustomed to, wages wanted,etc.,Box 91,AmM.MaAcH 

Wanted—Position as sup’t or manager of light 
mfg. concern by a practical mechanic and thor 
ough business man. Would join responsible party 
in partnership. Eastern, care AMERICAN MACHINIST. 

Wanted—A machine shop foreman. Must bea 
good organizer, and competent to handle 50 men to 
best advantage: principally on heavy work, such as 
sugar machinery. Box 90, AMERICAN MACHINIST. 

A thoroughly practical man wants position as 
traveling salesman or branch manager for some Ist 
class manufacturer of machine tools or gen’| mach’y. 
10 years’ exp. thoroughly aos, and can sell goods, 
contract and construct. Salesman,’? Am. Macn 

Machinist and tool sities would like position as 
foreman of shop or dep’t of factory where special 
machines and tools are made. At present holding 
such a position, but, for good reasons, wishes to 
make achange. Refs. Box 92, AM. MACHINIST. 

Correspondent and salesman wanted by a large 
manufacturing company near New York City. A 
gentleman of education, and of good mechanical 
and commercial experience, to conduct correspond 
ence relating to engineering and other products. 
Address, stating age, experience, references, and 
salary required, Box 85, AMERICAN MACHINIST. 








—- MISCELLANEOUS WANTS - 
Advertisements will be inserted under this head at 
35 cents per line, each insertion. 





Cheap 2d h’d Lathes & Drills. 8S. M. York, Cley ‘d, Oo. 

Graduating Machines. A. T. Koopman, Chicago. 

Just out; aluminum-steel hack-saws, hard but 
not brittle. Crescent Mfg. Co., Cleveland, Ohio. 

New catalogue of engineers’ specialties free. 
Crescent Mfg. Co., Cleveland, O. 

Light and fine machinery to order; Foot Lathe 
Catalogue for stamp. E. O. Chase, Newark, N. J 

Turned and Highly Polished Iron and Steel Shaft 
ing a specialty. Merwin McKaig, Cumberland, Md 

Complete list of our Scales and other new tools 
for 2c. stamp. A. T. Koopman, Chicago. 

Castings of every description and machinery built. 
Address Cedar Point Foundry, Port Henry, N. Y. 

For Sale—One heavy Hewes & Phillips Planer, 
32/'x32’’x8 ft.,in good order and repair. Address 
Capitol Mfg. Co., Chicago, IL. 

Engineers wanted to send their addresses and re- 
ceive free a 25 cent book, ** Hints and Suggestions for 
Steam Users.”’ Lord & Co., P. O. Box 1262, Phila., Pa. 

Simonsen-Walter Mfg. Co., Jefferson City, Mo., 
with modern foundry, machine and wood-work 
plant, wants spec. to manuf. for Western trade 

For Sale—Half interest in machine shop and 
foundry doing a paying business in a good town, can 
be bought cheap, Address Box 89, Am. MACHINIST, 

Wanted —To buy second-hand lathes, planers and 
shapers of all sizes; must be cheap and in good 
order. Fosdick & Plucker, 6th and Culvert Streets, 
Cincinnati, 0. 

How to remove and prevent scale in steam boilers 
at a cost of ten cents a week. Send postal for cir 
cular to Pittsburgh Boiler Scale Resolvent Co., 
Pittsburgh, Pa. 

For Sale—New. A Brown & Sharpe No.2 Tapping 
Machine, originally purchased as a spare machine, 
and never used. ‘Tail rest is adjustable. Tap re 
verses automatically, and is backed out at quick 
speed. Drives taps up to 38-4’ Inquire of the 
Neverslip Horseshoe Co.,, 36 India Wharf, Boston 


AMHEHRI CAN 


~ BRADLEY 
HAMMERS 
ano FORGES, 


The BEST HAMMERS in . WwoRLD 
K UN BY BEL 


Over 1500 In Use. 
Three Styles, 151b. to 500 lb. Heads. 
Our FORGES heat irons fast enough to keep 
Hammers and men fully employed. 

Send for Catalogue and Prices, 


BRADLEY & COMPANY, Syracuse, N. Y. 
63 Murray 8t., NBWYORK. 98 Sudbury 6t., BOSTON, 


AN IMPORTANT PRACTICAL WORK 


Railroad Engineers’ Field-Book and Explor- 
ers’? Guide.—Specially adapted to the use of Rail 
road Engineers on Location and Construction, and to 
the needs of the Explorer in making Exploratory Sur- 
veys. By H.C. Godwin. Morocco flaps, $2.50. 


JOHN — & SONS, 53 E. 10th Street, 


> Doors West of Broadway, N. Y. City ) 



















Scroll Saws, Catalogue 
Circular Free 
Saws, Lathe of all our 








Mortisers. Machinery 


Seneca Falls Mfg. C0. 687 Water St., Seneca Falls, N. Y 


WILLIAM JESSOP & SONS, L’D. 


MANUFACTORY, Chief American Office, 


SHE F FIELD >| 91 joHNST., NEW YORK. 


BNGLAND. 





J g =, 
JESSOP S$. 
TOOL STEEL: =. § 


Cold Medal, Paris, 1889. 
TO ENGINEERS & — 
ROPER’s 


PRACTICAL HAND BOOKS, 


BY STEPHEN ROPER, Engineer. 

These books embrace all branches of Steam Engineering 
Stationary, Locomotive, Fire and Marine. Any engineer or 
fireman who wishes to be well informed in all the duties of 
his calling should provide himself with a full set. They are 
the only books of the kind ever published in this country, 
and they are so plain that any engineer or fireman that can 
read can easily understand them. For sale by all Booksellers 

Send for Descriptive Catalogue, FREE to any ADDRESS. 

EDWARD MEEKS, 
PUBLISHER, 
No. 1012 Wainut St., Philadelphia, Pa. 


STANDARD OIL CUPS. 
FOR 


ENGINES 











SPEED 
MACHIN- 
DYNAMOS. ERY, 


A. J. WILKINSON & (C0., 


184 Washington Street, 
BOSTON, MASS. 
SEND FOR CATALOGUE. 


ACESTER MACHINE SCREW CO. 















Manufacturers of Set, Cap & 
Machine Screws, Studs, etc. 








THOMAS P. SIMPSON, Washington, 
D.C Noatty’s fee until Patent ob- 
tained. Write for Inventor’s Guide. 








95 & 97 LIBERTY ST., 111 FEDERAL ST., 
NEW YORK. 


oa Huis 4 sPRETAETY 


GEO. F. BLAKE MANF’G CO. 


Bett EE VERY VARIETY 
OF OF 









BOSTON. 
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THE DEANE STEAM PUMP 6O., 


HOLYOKE, MASS., 
New York, Boston, Chicago, Philadelphia, 
St. Louis, 
Manufacturers of 


STEAM and POWER 


PUMPS 


FOR ALL PURPOSES. 


SEND FOR CATALOGUE. 





Of Various Qualities and all Gauges, 


SH BET turtiives,savs scissors, Springs, 8. 


STEE i 64 & 66 $0. CLINTON ST., FIRS 
480 PEARL STREET, New York, N. Y. 


CRESCENT STEEL CO., 


136 FIRST AVENUE: 


CHICAGO, ILLS. PITTSBURGH, PA. 





Saws. Machinists’ 





Improved Serew Cutting 
Foot and Power LATH bE S 
Drill Presses, Shapers, Band, Circular and Scroll 
on trial. Catalogue mailed on application. '} 


THE SEBASTIAN-MAY CO., 167 W. 2d St. Ww | [| 


CINCINNATI, ° 
MONTGOMERY & C0., 105 Fulton St., New York, Gen'l Agents, 






Tools and Supplies. Lathes 


— a= 





TOBI 


Tensile Strength upwards of 79,000 /bs. per sq. in. 
Torsional Strength equal to the best Machinery Steel. 


Anti-Frictional and Non-Corrosive. 
CAN BE FORCED HOT. 


Yacht shafting. Rolled, sheets and eed 
ngot metal 
car and engine bearings. Spring wire. 


Rods for pumps and bolts. 
i R Oo A Z E for pump linings and condenser tube sheets, &c. 
ANSONIA BRASS & COPPER CO., 


Send for Circular. 


CHICAGO. 


Sole Manufacturers. 
NEW YORK. 













cae wamer ny 


= : === SHIPMAN AUTOMATIC STEAM ENGINES. 
; Zorosene Oil Fuel. 
1, 2, 4,6 and 8 horse-power single. 
8,12,16and 22 ‘“ vi 
|S THE SHIPMAN STEAM LAUNCHES, 
From 18 to 50 ft. in length. 
= see Send for Catalogue, mention AM. MACHINIST. 
SHIPMAN ENCINE CO., 
200 SUMMER ST., 


Stationary & Marine. 


compound. 





BOSTON, MASS, 





SSHABTIES Bu Le DoGo 


INE HARDER ree. Fue aves E TIGHT ER 
oe 







CLASS “A.” 


This style is made from 1-2in. to 11-2 in. No wrench re- 
quired. Can'tslip. Satisfac tion guaranteed. Write for Cata 
logue showing the different styles 


MANUFACTURED BY 


THE MIDDLETOWN (OHIO) MACHINE CO. 





Tron Planers from 
16” to 36” wide by 
any length. 


HC. PEASE & 00, 


Worcester, Mass. 





Pease lron Planers, 


Following sizes carried in stock : 
20 in., 22 in., 24 in., 26 in. & go in, 
HILLEL, CLARKE & Co.,, 
156 OLIVER S8ST., - BOSTON, MASS. 





WRITE FOR CATALOCUE AND PRICES, 





~ THE CINCINNATI MILLING MACHINE CO., 
188 Second Street, Cincinnati, Ohio. 








PECKS PORT DROP PRESS. 


BEECHER & PECK, CONN. | 


DROP FORGINGS ce sree 


BEECHER & PECK, NEW HAVEN CONN. 


VAN DUZEN’S 


STEAMJETPUMP 


For Water Supply Tanks. 

For Fire Pump on Yard or Switch Engines. 
For Round House General Wor 

For Draining Ponds, Pits, Coffer Da-ns, ete. 
10 Sizes. 8&7 to $75. Thousands in use. 
Write for Descriptive Pump Circular, A. 


VAN DUZEN & TIFT, CINCINNATI, O. 
THE CELEBRATED 


HEALD & SISCO 
CENTRIFUGAL PUMPS 


Vertical and Horizontal. 


COOKE & CO., 
22 Cortlandt St., New York. 


In Writ- 











ing Men- 
tion this 


Paper. 





BETTS MACHINE CoO., 


WILMINGTON, DEL. 








MACHINE TOOL BUILDERS, 
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PROVIDENCE,R.I., U.S. - 





CRUCIBLE AND OPEN HEARTH 


CAMERON  SELF-HARDENING sy T E E 


ESTABLISHED 18509. 


HOWE, BROWN &CO., L’t’d, Mfrs., Pittsburgh, Pa. 


BRANCH OFFICES: (2 Cliff St.,New York. 127 Oliver St.,Boston. 228 UTS St., Chicago. 


FOR IMMEDIATE DELIVERY. 


16-20, 20 & 24 Inch ENGINE LATHES, 
14 & 16 inch BRASS LATHES, 


-—AND— 


SCREW MACHINES IN LARGE VARIETY. 
Bridgeport Machine Tool Works, 


E. P. BULLARD, Prop. 
BRIDGEPORT, CONN. 




















Corner Lake & Kirtland Sts., Cleveland, 0 
101 Chambers Street, New York. 
85 Queen Victoria St., London, Eng. 


Established in 1874. 


CLEVELAND TWIST DRILL CO. 
rngneueg Machine Works, 


Manufacturers of 


Mietal-working Mlachinery. 


OFFICE AND WORKS: 
Nos. 13 to 21 Main Street, 
FITCHBURC, MASS. 





SEND FOR CATALOGUE E. 


Atowuvum, 62 ota Pouwg, 


THE PITTSBURGH REDUCTION COMPANY, 
95 Fifth Avenue, Pittsburgh, Pa., U. 8S. A., 
offer commercially pure aluminum at the 
following rates at Pittsburgh, Pa.: 
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P.H.&F.M.ROOTS, 


Connersville, Indiana, 
MANUFACTURERS OF 


PORTABLE FORGES, TUYERE IRONS, ETC. 


Lots of 1,000 lbs. and over.......$2.00 # Ib 
Lots of 500 1bs. and over....... 2.25 ® Ib 
Lots of 100 lbs. and over....... 2.5 


Metal guaranteed to be equal in quality 
to the best metal manufactured by any other 
process, 

Prices on sheets, wire, tubes or castings 
given upon application. 














UNIVERSAL RADIAL“: 
RADIAL DRILLING MACHINE 


- <=: THREE DESIGNS. SIX SIZES. 
ii -a€MBODY ALL DESIRABLE FEATURES 


w= PRICES$450.& UPWARD 
* —opR@SSUNIVERSAL RADIAL DRILL CO 


INNATI 


p,, inat Dl uh Bolt and Nut Machinery. 


Supply Stores. 


T. R. ALMOND, 
83 & 85 Washington St 
BrRook.yn, N. Y. 


BEAUDRY’S 
DUPLEX 


FORGING 14 Sizes and Styles of Tappers, 
PRESS, 3 Sizes and Styles of Washer Machines. 


PUNCH AND 8 Sizes and Styles of Spike Machines, 
HEARS. 2 Sizes of Car Link Machines. 


BEAUDRY & C0. 


(Formerl] f ai caae : en =a P 
Sentero ae >: 7 Sizes and Styles of Wire Nail Machines. 
right Power 
Hammer,) 

Sole Manufacturers, 

Also Manufac- | 


ROOTS’ | NEW ACME HAND- BLOWERS. [| 
Slow-speeded, Force-blast. Durable, <aty 
Compact and Cheap. if 

Roots’ Foundry Blowers, Gas Exhausters, etc. 


S. S. TOWNSEND, Gen, Agt. ¥ 22 CORTLANDT ST., 
COOKE & C0., Selling Agts, NEW YORK. 


| 
1 


In Writing, Piease Mention This Paper, 

























12 Sizes of National Bolt Cutters. 


6 Sizes and Styles of Rapid Bolt Cutters, 





5 Sizes and Styles of Bolt Pointers. 
15 Sizes and Styles of Bolt Headers. 


12 Sizes and Styles of Nut Machines. 


3 Sizes of Car Pin Machines. 





5 Sizes and Styles of Bulldozers. 


Also large variety of Tools in this line, making 


"Bard Coal eat- complete outfits for Bolt Shops. Catalogue sent on 
ing Forges, application. Apply to 
_ Room 4, Mason B'dg. | 
roeiee,| THE NATIONAL MACHINERY 60., 
fF] Mass, | TIFFIN, OHIO, 





AMERICAN MACHIN Ist 11 1 





LECOUNT’S LIGHT STEEL DOG. 






2D PRICE Ss 


R’ 2DU ‘CI 





No. INCH. PRICE, No. INCH. PRICE 
ee 34. $ .35 s 2 $1.10 
| 2 bo. 35 Small Set of 8—5.50 
| 3 om 0 9 Q14 1.40 
| 4 Lia 60 10 8 1.50 
| 5 7 ee 75 | 3 11 3%. 1.70 
| 6 1g... 85 | 12 { 1.90 

7 144 1.00 |! fs ull Set of 12—12.00 


oe. VWs meQovU NT. 
SOUTH NORWALK, CONN. 








Dean Bros Steam Pump Works, 


—#* [INDIANAPOLIS /ND. :—- 

age SINGLE & DUPLEX Pumps. 

XOX). HORIZONTAL AND VERTICAL PUMPS. 
Best Design & Workmanship. 

—FRICES REDUCED Send for CATALOGUE. 












HALL DUPLEX STEAM PUMPS. 


Send for 1890 1890 Catalogue. 


HALL STEAM PUMP CO., 
91 Liberty St., New York. 


AMERICAN GAS FURNACE CO., 


DESIGNERS AND MANUFACTURERS 


—) GAS BLAST FURNACES. 


Send for Catalogue. Estimates made for any mechanical opera- 
tion requiring high, even and controllable temper- 


SSN? ature. 
seal ~ No.80 Nassau Street, New York. 
FINE TAPS, DIES, REAMERS, ETC. 





Boiler and 


Pump Combined. Fire Pump. 


























LIGHTNING AND GREEN RIVER SCREW PLATES. 
Bolt Cutters, Hand and Power Drilling Machines, Punching Presses, Tire Benders, Tire Upsetters and Other Labor-Saving Tools, Send for Price List 
WILEY & RUSSELL MFG. CO., GREENFIELD, MASS. 





This is the best Drawing Ink ever made, and American. 
Price, 25 Cents; by Mail, 35 Cents. 


Cc. Ss. WOOLMAN, 
116' FULTON ST., N. Y. 
Send Stamp for 200 Page Catalogue of all Drawing Instru- 
ments and Materials. 








FLENIBLE METALLIC FILLET , Castings for High Speed Steam ai 


CYLINDER, 4 in, x 414 in, 


36" 
For Pattern Makers’ Use. 
! H. WHITE, 44 N. 4th Street, Phila., Pa. 


Maslin’s Patent Pulsator Pump. 


PAT. FEB. 12, 188 5. 
Cheapest and Best Auto matic Ste am Vacuum r 
Pump. Handling DIRTY and GRITTY 
LIQUIDS without Wear, Oil or Care. 
Simple, Economical, E-fhe ient & Durable. 
Pumping Plants for Contractors, Irriga- @iij 
tion, Water Works, Railroads, Mining & 
General Hydraulic Purposes. Write or call 


for Circulars. JOHN MAs.LIn & Son, So1 ' gs 
Manur’rs, 165-167 1st St., Jorsey City, N J T. SHRIVER & CO., IRON AND BRASS FOUNDERS, 
333 bos 56th St., N. Y. City. 


TOOL AGENTS WANTED S2°°%2 sep cmstings fr hin instr ao, with co 


steel Shaft, Conn eting Re “ ind K wh Shaft,an fT aedas dees 
the United States. Send roc. for Cata- | ings, d and delivered on boat or cars, in this city, on re. 


logue, Station » This include hp ned printo if working drawing. 


THE FINEST OP MECHANICAL TOOLS A SPBCTALTY 
GLEASON MACHINE TOOLS. 


. B, JAMES, 98 Lake St., Chicago, Ill. 

Engine Lathes 22 inch to 72 inch swing. 
Iron Planers 26 inch to 84 inch wide. 
Special Characteristics: Great weight, 
Great Power and Excellent Workmanship. 


HILL, CLARKE & CO., 


156 OLIVER ST., BOSTON. 


WVORTEDGN 




















A New and Important Book on Steam Engineering. 


Le Van's Great Work on 


THE INDICATOR. 


JUST READY. 





THE STEAM ENGINE AND THE INDI. 
CATOR: Their Origin and Progressive Development, 
including the Most Recent Ex: imples of Steam and Gas 
Motors, together with the Indicator, its Principles, its 
Utility, and its Application, By WILLIAM BARNET LE 
VAN. Illustrated by 205 engravings, chiefly of Indicator 
Cards. 469 pp., 8vo, 

Price $4.00, by m ail, free 








—HIGH DUTY— 
Pumping Engine 


FOR—— 


of postage to any address in the 





world 
CONTENTS. -I. Introduction. II. Who Invented the 
Steam Engine? III, He at and Work IV. Expansion. 
V. The Indicator. ‘he Action of Steam in the 
Cylinder of an Engine. VI. orse Power. VII Dia 
grams showing the Action of Steam in Steam Engine 
Cylinder. IX. Correct Indicator Diagrams, X. Steam 
Expansion Curves or Pressure of Steam in Cylinder. 
Xl. Comparative Indicator Diagrams. XII. Steam 
Jackets. XIII. Varieties of Steam Engines. XIV. Gas 
Engines, XV. Automatic Cut-Off vs. Positive Cut-Off, 
XVI. Miscellaneous, Appendix, Index. 

te An illustrated circular of 6 pages, quarto, giving the 
full table of contents, with specimens of the engravings of 
this valuc ule book, will be sent fre 3 of 1 stage fo any one in 
any part of the world who will send u ihte addi 

te Our new revised De soriptis re Catalogue me J free ‘tical 
ang Scientific Books, 8% pages &vo., and our Catalogue of 
Books on Steam ance d the Steam En gine, Mechanics, y aR 
nery, and Dynamical Eng gi neering, ane aa = iy r Catalogues, the 
whole cove ering ere ry branch of Scier ( . 
well as a cire ny 4 of * an Cleve'’s Er and American 
Vechani« yoy free and free of pe A spe to any one in any 
part « of the world who will furnis yr address 


Benito CAREY BAIRD & CO., 


WATER WORKS 
OVER 100,000,000 DUTY 
— GUARANTEED— 


SEND FOR RECENTLY ISSUED PAMPHLET 


HENRY R. WORTHINGTON 


NEW YORK CITY. 

















NDUSTRIAL PUBLISHERS, BOOKSELLERS & IMPORTERS, 
= Walnut St., Philadelphia, Pa., U.S. A. 
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Facts :—1889 marks the 30th YEAR of the life of 


THE HARRISON SAFETY BOILER. 


The results obtained by many of the largest steam users of the country, who have used thousands of 
horse-power of them during that length of time, will warrant your investigating 
their merits when in need of power. 


HARRISON SAFETY BOILER WORKS, 


Germantown Junction, Philadelphia, Pa. 


POND ENGINEERING C0., a 





AND THE 
CONTRACTING ENCINEERS, 
Engines, Boilers, Pumping Engines, Feed 
Pumps, Feed-water Heaters and 
Purifiers, Injectors, &e. is the simplest 


HEATER 


on the System. 


Has Straight Tubes 


With reliable provision 
for expansion, and will 


HEATAND PURIFY 
THE WATER 
EQUAL TO ANY 
Withsame Feet of Heat- 
ing Surface and 


Wear the Longest. 


Send for description and 
Histories of Boilers and 
Feed Water Heaters to 


BridgeportBoiler Works 


Bridgeport, Conn. 


;}POND ENCINEERING CO., ACENTS, 
ST, LOUIS, CHICAGO, KANSAS CITY, OMAHA. 


THE STERLING WATER TUBE BOILERS 


Have unusually large steam and water spaces and well-defined circulation. The fire-brick furnace 
and almost vertical water tubes give remarkable economy of fuel with rapid and steady 
steaming. Dry steam at any pressure. Large mud- aca. First cost moderate. 

Freedom from leakage and repairs. No cast metal. No hand-holes. 

Three man-holes give quick access to every part of the boiler. 


THE INTERNATIONAL BOILER CO., Ltd., 


74 CORTLANDT STREET, NEW YORK. 


Send for ILLUSTRATED CIRCULAR. 


St. Louis. Chicago. Kansas City. Omaha. 


a) HOS. H. DALLETT & 60. 


1306 Buttonwood Street, 
PHILADELPHIA, PA. 


Portable Drills, 
Hand Drills, 
Boiler Shell Drills, 
Light Drill Presses, 
Special Machinery. 


SEND FOR CATALOGUE, 




















LATHE 


| ESTEOT? CHUCK 00, Foner yO team a Togo Fi to ONTIDA, LY. 


1 kinds of 


iw S DD Hit. 


Under Westcott's Patent. 





Send for Catalogue. " aes 


144 i ine h. 


oat Capacity L i . 
| No. Diamete r. | .H i ills. ; 
oe Oto \% inch, | 
| Qj 0 to i ae = = 
| 254, ‘ | Oto & * | 


Little Giant Improved 
Holding Drills 


| Otol | 

Oto 1in.,ex. strong. 
0to 1% inch. 
Oto 2 








Hydrostatic ‘Tae 


PRESSES, 
PUMPs, 
PUNCHES, 


ACCUMULATORS, 


JACKS, 
VALVES, 
FITTINCS, 
&c., &c. 





SINGLE PLUNGER PUMP. 


WATSON & STILLMAN, 


204-210 E. 43d St.. New York. 


VOLNEY W. MASON & CO., 
Friction Pulleys, Clutches and Elevators, 
PROVIDENCE, R. I. 








“THE HORTON LATHE CHUCK ” 


pes eetninee the tests and beenthe §$TANDARD for FORTY 





Over THREE duis ond @ les of 
ak MaKe HUNDRED yles of Chucks, made and 


THE E. HORTON & SON CO., 


WINDSOR LOCKS, CONN., U. S&S. A, 





SEND FOR ILLUSTRATED PRICE LIST, 





Was Say 





RMATEURSCHUC KS? 


| SO7H LLVER AND GLARED SCROLL: 


 DES/CNED FOR FOOT LATHES AND FOR GENERAL MACHINISTS WORK | 
pescgnel Gagner gold by @ all Melero | 
Seon 6 THE CUSHMAN CHUCK COsLO°®. 


GEARED CHUCK 





Weitmyer Patent Furnace, 


For burning screenings, cheap fuel, etc. 
Manufactured and Sold by 


FOUNDRY AND MACHINE DEPARTMENT, 
HARRISBURG, PA. 


a 
Ide Auto, Engines. Portable and Traction 

Engines. Steam Road Rollers. Boilers of all 
descriptions. 
New York Office, FLEMING & KIMBALL, 17 Dey St. 
New England Office, Jonn Post, Jr. & Co 

Kilby St., Boston. 
Bal..more Office, Thomas K, Carry & Bro., 35 

Light St., Baltimore. 


| A vu se a ont 














ar ° SHEARING MACHINERY 
© BOILER MAKERS ROLLS. 3 


New Doty ManuFacturine © 
Janesville , == Wifensin 


The ROPPES Live-Steam Feed-Water Puriter 


pang to Prevent Seale in Boilers. 






















ind of water. Hard Sheet Steel Troughs 
Easily Cleaned. 


HOPPES MANUFACTURING CO., 
Send for Catalogue D. SPRINGFIELD, OHIO. 


=) Using any 





THE GHESTER FOUNDRY & MICHINE CO. 


CHESTER, PA. 


Builders of CRANES of every type and capacity, MARINE, PUMPING and BLOW- 
ING ENGINES, CORLISS ENGINES, HYDRAULIC PRESSES, ACCU- 
MULATORS, and SPECIAL MACHINERY of every description. 

\IN DRY OR GREEN SAND AND LOAM. 


CASTINGS 








~ WM. BERKEFELD’S FOSSIL MEAL COMPOSITION. 


The best non-conducting material known 
for Steam Pipes and Boilers. Can 
easily removed and_ repeat- 
edly reapplied. 


ITS PLASTIC NATURE INSURES AN AB- 
SOLUTELY TIGHT JOINT. W 


Requires less thickness than any other 
covering. 


FOSSIL MEAL C0, 2 Cedar St, N. Y. 
SIMPSON 5 CENTRIFUGAL EXHAUST HEAD. 


Thoroughly entraps water 
peand grease from the ex- 
/ haust of a steam engine 
without back pressure, pre 
venting them from spraying 
on the sidewalks and roofs 
of buildings; it protects the 
laiterfrom injury, and pass- 


“{rade-mang 










\ 











GRAPHITE 


LUBRICATING GREASE. 








Joseph Dixon Crucible Co., ers by from annoyance 
a . ere and damage. Send for cir- 
Manufacturers Pencils and Graphite Specialties, cular to 


Send for Illustrated Circulars. 
JERSEY CITY, N. J. 





KEYSTONE ENGINE & MACHINE WKS., 


Sth and Buttonwood Sts., Phila., Pa., 
Or A. T. ARTHUR, Selling Agent, 18 Cortlandt Street, N.Y. 





**SWEETLAND”’ 


CHUCKS 


SEND FOR DISCOUNTS. 


THE HOBESON & PETTIS MFG. CO., 


Est. 1849. NEW HAVEN, CONN, 


INDEPENDENT CHUCKS. 


(See AM. MACHINIST, Nov. 5, 1887.) 

Before buying Chucks of this ate write us for 
particulars of our latest improvements. Different 
from other makes, and we claim several points of 
superiority whic h we submit to the judgment of 
mechanics. 


THE 0. E. WHITON MACHINE CO., 


LONDON, CON 
S.A. SMITH, “23 §. Canal St., 








Chicago, Western am 








H. BICKFORD, 


LAKE VILLACE, N. H. 


BORING AND TURNING MILLS, | 
4. 5 and 6 Ft. SWING 


Tool Grinder. 


SPRINGFIELD 
Emery Wheel Mfg. Co. 
Successors to 

Springfield 
Glue & Emery 
: Wheel Co., 

SPRINGFIELD, 
MASS. 


Emery Wheel 


5 5 Styles & Sizes, 














Guaranteed 
Satisfactory 


WRITE FOR 


Il’s’d Circular 
No. D. 3 
Patente iSept. K+ me 
25, 1883 mms 
me 
> 
257 
Bel, 
Pe 
A “3 
£ 





OUR 


NEW CATALOGUE OF TOOLS 


And Supplies none free to any ay A - receipt of Ten 
ents in Stamps hor po 


Chas. A. Strelinger & Co... wooo p Detroit, Mich. 
L A ’T H H 


FOR 
TOOL MAKINC, 
MODEL MAKIN4, 





A iatia WATCH TOOL me 


Waltham, Mass. 


SCREW CUTTING, CRINDING AND EXTRs 
FINE WORK. 





REND FOR ROOK OF DESCRIPTION 





Write for Prices to 





TRUMP CHUCK. 


The Best and Cheapest Chuck 
made. Will hold STRAIGHT or 
TAPER Shank Drills ACCURATELY. 


8 sizes: 14’’, 14” and 3¢”. 


TRUMP BROS. MACHINE CoO., 


WILMINGTON, DELAWARE. 











One man can cut five hundred (one end) in a day. 
leading Railroad Shops of the co yuntry. 
for removing 2 in., 2 1-4 in., 21 2in. and 3 in. Flues, $50. Sent 
on approval to Railroad Co.'s, 


* VANCE TUBE CUTTER C0., Geneva, N. Y. 


— THE — 


Vance Lightning Flue Cutter 


For removing Flues from Locomotive and Stationary Boilers 
In use in the 
Combination Cutter 


Liberal Discounts to the Trade, 











Dies, Shears, 


—1is8seod 


THE STILES & PARKER PRESSES STILL IN THE LEAD 


oy a COLD MEDAL FOR SUPERIORITY IN PRESSES. 
R Swe LOPS Punching, Stamping, Cutting, Blanking and Toggle-Joint Drawing Prosses. 
IF ey (eae We have just been awarded the Gold Medal for 


SUPERIORITY IN PRESSES 


at the 


THE STILES & PARKER PRESS CO., 


203-7 Center Street, NEW YORK. 


Paris Exposition, over all competitors. 


MIDDLETOWN, CONN, 
Sprue Cutters and Stiles’ Automatic Drop Hammors, 









eae cose enue ite Ce ees 














5 Yes 
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MORSE TWIST DRILL AND MACHINE COMPANY, Xow Bedtora, tase 


Morse Patent Straight-Lip Increase Twist Drills. 


Manufacturers of 





Solid and Shell Reamers, Beach’s Patent Self-Centering Chuck, Bit Stock Drills. 
DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER. 


HICKORY Lathes, 


BICYCLES Planers, 


SEND FOR OUR 1890 CATALOGUE. ’ 
STERLING ELLIOTT, NEWTON, MASS. Drills, 























NEW HAVEN MANUFAC’G C0..|- 


New Haven, Conn. 


JONES & LAMSON MACHINE CO. 














ui * 

3 r] 

° = 

da nn 

- ° 

< a 

Erna Lathes, yennd Latiees, Foot Lathes, U at rht Drills ro) o 

and Milling Machines. Agents, MANNIN AXWELL = 

MOORE, 111 ERTY STREET, NEW YORK. a o 

3 fe) 

FLATHER IRON PLANERS.|« ° 

° a ec 

Beautiful Designs. Accurate Workmanship. | ¥ - 

22, 24. 26 and 30 Inch. a ; o 
SPRINGFIELD, WT. 


HILL, CLARKE & CO., 


General Selling Agents, 
156 OLIVER ST., BOSTON, MASS. 


L. W. POND MACHINE co. 


Manufacturers of and Dealers in 


Iron Working Machinery. 





THE NATIONAL 


Feed-Water 


HEATER. 


A brass coil Heater de- 
livering water to the boil 
er at 210° Fahrenheit. 








PLANERS A 

SPECIALTY. * 300,000 Horse Power 
152 sold. Prices Low. Sat 

Union St., isfaction universal. 

WORCESTER, THE NATIONAL PIPE BENDING CO., 
MASS. 


82 River Street, NEW HAVEN, CONN. 








L. W. POND PLANERS. 


FOR QUICK DELIVERY. 
One 38 in.x38 in.x10 ft. 
One 44 in.x40 in.x12 ft., with two heads. 


HILL, CLARKE & CO., 


156 OLIVER ST,,; ad BOSTON, MASS. 


KEUFFEL & ESSER GO,, 127 FuLton st., NEW YORK, 


FACTORY: HOBOKEN, N. J. 


Manafsctarers of DRAWING MATERIALS, &c. 
Oo Ei 


©) ee 


SUPERIOR SWISS”? DRAWING INSTRUMENTS. 

“BEST GERMAN” DRAWING INSTRUMENTS, 
PARAGON, DUPLEX, UNIVERSAL, ANVIL. 
Drawing, HELIOS, Blue Process Papers, Scales, Trian- 
gles, T-squares, Drawing Boards, &c. 








H. B BROWN &.CO. 


EAST HAMPTON, CT. 





CURTIS & CURTIS, 


C6 Garden St., Bridgeport, (t., U.S.A, 








MANUFACTURERS OF 
FULL CATALOGUE ON APPLICATION. The Forbes Pat. Die Stock, 
IMPROVED AND PERFECTED 
Pipe Cutting and Theading 
WILLIAM BARKER & co Machine, ete 
os \ portable cutting and thre: ading 
fa Sdentnens al 7 pone yi mal ve h one 2 men ean 
read pipe u si 1 
Tron and Brass Working diam. No vise is rec mained ¥ nize 
SEND FOR ILLUSTRATED CATALOGU} 


RB Katchet Drills, Ratchet Die Sto i and 
Malleabie Iron Pipe Vises 





MACHINERY, 








D, SAUNDERS SOM, 


Manufacturers of 


Pine Cutting & Threading Machines 


For Pipe, Mill and Steam Fitters’ Use. 


TAPPING MACHINES, 


For Steam Fitting, also 


~y* Steam and Gas Fitters’ Hand Tools. 


YONKERS, N. Y. 








LOWERS, EXHAUSTERS, © 
HEATING FURNACES. . 
HAND BLOWERS, SuucxsMiTA DRILLS. 








ence. 





ADAMS 


R Altomatic Bolt-Threading & Nut Tapping Machine, 
Made in all Sizes to Cut from 1-4” to 6”. 

The threading head is made entirely of steel. 
No links, levers, springs, caps, cases, blocks or die 
Separate Heads and Dies 
Write for descriptive circular and price 


mae jis 8) 
z= capitol Mfg. Co., Rees St. near Halsted, Chicago, Ill., U. 8. A. 








ADAPTED TO ALL KINDS OF WORK.—POSITIVELY TRUE. 


NICHOLSON’S EXPANDING MANDRELS. 


W. H. NICHOLSON & CO., WILKES-BARRE, PENN’A. 










211 Race 


Government Regulation 
a. = 


For Stationary, Marine and Locomotive Boilers. 


rings in or about the head. 
Furnished. 
PATENT QILERS, 
|POP SAFI 


‘J. E. LONERGAN & 60., 


Street, Philadelphia, Pa. 
1888 CATALOCUE FREE ON APPLICATION. 


CYLINDER SIGHT 
FEED CUPS. 


VALVES, 


BRASS FOUNDERS AND &) i 
FINISHERS, 













’P, BLAISDELL & CO., 


Manufacturers of 


Machinists’ Tools, 


WORCESTER, MASS. 


BLAISDELL ENGINE LATHES. 


Great Variety of Styles and Sizes on Hand. 
AND ALSO 


NEW PATTERN UPRIGHT DRILLS. 


HILL, CLARKE & CoO., 
156.OLIVER ST., BOSTON, MASS. 


SCREW-CUTTING CENTEh 


TWIST DRILL GAUGE. 


ass.— Send for Circular. 








PATENT UNIVERSAL 
PADEPTH ANGLE AND 
J.WYKEX&CO.,, 
Fine Machinists’ Tools. -E. Boston, M 


LACKAWANNA 
GREASE CUP 


Will Save its Costin Oll 
alone Several Times 
per Annum. 

SAVES ALSO IN LABOR, AND 
COST OF COTTON-WASTE. PRE- 
years DRIPPING AND SPATTER- 





A Posrtive FORCE FEED withthe 
most PERFECT REGULATION and 
GREATEST CONVENIENCE in opera 
tion yet attained in any device for the 
lubrication of machinery. Works 
F\ equally well in every possible position. 


Lackawanna Lubricating Co, 


41 Coal Exchange, Scranton, Pa. 





140 & 142 E, SIXTH ST,, 


Near Culvert, 


CINCINNATI, O. 


Send for Circulars and Prices. 


1} 4 ik Ba aly T TT i y" 1a 


] corriwateicrtonD svRACUSE,N.Y 


acre YARRA. rhe 
MACHINIST’S SCALES, 


PATENT END GRADUATION. 
We Invite Comparison for Accuracy with all others. 
EVERY SCALE GUARANTEED. SEND FOR LIST. 
COFFIN & LEICHTON, SYRACUSE, N. Y. 


¢ ip) 0 TH1k 





Send $1.00 for 
Catalogue D, 
No charge when $10 


worth of goods are or- 
dered 















Over 550 pages, fully 
illustrated. 


FRASSE & G1, 


92 PARK ROW, N. Y. 
“EURZAK A’ FIFE CUTTER 


IS THE BEST AND CHEAPEST MADE. 




















No. 1 Cuts %to1inch wipe. $1.00) Nos,1 and 3 will 
A NE Ww JA Ww No. 2 “™tos ** . 1.50 > cut all sizes from %& 
about oncea year will make No. 3 rtoa 4-65) to 3 inch 


this Cutter last until you Any Jobber can furnish this tool to you at these prices, 
forget when you bought it, 


as the body never wears out 





PANCOAST & MAULE, 








Warranted to Cut Straight. 243 and 245 South Third Street, Philadelphia. 
Worcester, Mass. 
CARY & MOEN CO.@ W.C. YOUNG & CO., “Mitts sf 


Hand Lathes, 
SLIDE RESTS, ETC. " 


Engine Lathes 


IRE OF; pes Hey 
TEEL WIRE Of rey DES roGT POWER LATHES, 





ACHI N E R 
For Reducing and Pointing Wire. 
CSPecAiLy saaaenn TO POINTING WIRE 


S AND WIRE FOR DRAW 


For b perf or Information, address the 
Manufacturer, 


1S. W. GOODYEAR, Waterbury, Ct. 


SWEET’S 
Measuring Machine, 
The only micrometer 
that will not lose its 
accuracy by wear. 
Satisfaction Guaranteed, 
SYRACUSE 
TWIST DRILL CO. 
Syracuse, N. ¥Y. 

















Barnes’ Patent Foor Power MACHINERY. 


ORKERS OF Woop or METAL, 
without steam power, by using outtits of these Me t 
chines, can bid lower, and save more money from 
their jobs, than by any other means 
for doing their work. Also for 

Industrial Schools or Home Training, 
With them boys can acquire practical 
journeymen ‘stra jes before they ‘go for 
themselves.” Price List Catalogue res! 


W. F. & JOHN BARNES CO., 
No. 1995 Ruby St., Rockford, HL, 











os a 


Lome 


L. S. STARRETT. 


Manufacturer of 


FINE TOOLS, 


3  ATHOL, MASS. 


SEND STAMP FoR Fuuu List. 


| ul Puudatal hi luda 


BOYNTON PLINER 


Manufacturers of 


Shaping Machines, 
Drilling Machines, 
Bolt cutting Machines. 


Send for Catalogue. 


BEVEL GEARS, 


Cut Theoretically Correot, 


) For particulars and estimates apply to 


HUGO BILGRAM, 


Machinist, 
Successor to 
BREHMER BROS., 
440 N, 12th St., Philadelphia, Pa. 

marks, &¢ , regis 
tered. Opinion & 


PATENTS 


cialty. Correspondence solicited. J. NOTA McGILL, 
Attorney-at-Law, Atlantic Bldg, Washington, D. C. 
















































7, 





procured. Trade 





A NEW INVENTION. 


mm SURE GRIP STEEL TACKLE BLOCK. 


HALF THE COST of hoisting saved to Ma 
chinists, Contractors, Butchers, Builders and 
others. Admitte d to be the ere nates st improve 
ment EVER made in Tackle Blocks. The cheap 
est in the market. Write for Catalogue 


FULTON IRON & ENGINE WORKS, 
29 BRUSH STREET, 
# Established 1852. DETROIT, MICH. 





DAMPER RECULATORS. 





machine in the market. 





it. 





Our Steam Damper Regulator is the most perfect and simplest 
Price, $60 and $100, 
Send for circular to Mason Regulator Co., Boston. 


Any one can apply 














14 


WILLIAM SELLERS & CO., Incorporated. 
PHILADELPHIA, PA. 


BUILDERS OF 


MACHINE TOOLSTOR WORKING IRON AND STEEL, 


Improved TURNTABLES for LOCOMOTIVES, CARS and PIVOT BRIDGES. 
High Speed Power Traveling Cranes and Hand or Power Swing 
Cranes, Shafting, Pulleys, Hangers, &c., for transmission of 
power. Improved Self-Adjusting Injector of 1876. 
Self-Acting Injector of 1887. Fixed-Nozzle Autos 
matic Injector of 1885. 


INJECTORS for ALL CONDITIONS of LOCOMOTIVE and STATIONARY SERVICE. 


THE LON & ALL TATTER UL 


Double, Single, Angle-Bar, 
Gang, Horizontal, Twin, 
Boiler, Spacing, Gate, 
Multiple, Belt and Steam- 
Driven 


Mem 
> Funches and Shears, 


(7 OVER 300 SIZES. 


Power Cushioned Hammer, 
Send for New Catalogue, 





Hamilton 
OHIO. 








— 








THe OPEN-SIDE IRON PLANERS 


STANDARD OPEN-SIDE PLANER 60”, 
by any desired le ngth. 
OPEN-SIDE EXTENSION PL ANE RS, Size 
high x 10’ long, up to 120” wide x 72” high 
x 20’ long. 
Open. Side Frog and Switch Planers. 
Extra Heavy and Powerfully Geared Up. 


The DETRICK & HARVEY MACHINE CO. 


BALTIMORE, MD. 


ACME MACHINERY CO. 


LEVELAND, OHIO, 
Manufacturers of ** ACME ”’ 


Single & Double Automatic Boltcutters, 
‘utting from 3-8 in. to 6 in. diameter. 
‘tes Sree means and DIES. 

Send for Catalogues and Discounts 


aa) FIRST PREMIUM, CINCINNATI CENTENNIAL. ——= 






Sizes 30’ ; 36" Reo ae 


ror 
s 72 


wide x 48” 




















me 1883. 


NICHOLSON & WATERMAN M’F’C CoO., 


PROVIDENCE, R. I. 











LATHES. -— —— —= BOLT & NUT 
ion MACHINERY, 
CUTTING-OFF : ae 
MACHINES } BROACHING 
TRAVERSE hall MACHINES, 
DRILLS, ep = FACING 
RAVERSE {s) MACHINES, 
BORING ) BOLT LATHES, 
MACHINES, | =: STAY BOLT 
SPECIALS, Se —— _§ nonrotat Borie macutves. THREADERS, 


&C., 


CLUTCH PULLEYS AND 
CUT-OFF COUPLINCS 


JAS. HUNTER & SON, 
North Adams, Mass. 


&e, 








FRICTION 


IMPROVED 
15 and 20 INCH 


Crank Shaper. 





te" Stroke changed while machine is running 
ter" Stroke adjusted while machine is running. 
te Stroke positive, and will plane to a line. 

te Work can be bolted to all sides of box table. 
te Table removable, allowing work to be bolted 


to saddle on the cross rail. 
ter Indexed swivel vise, with centers, 
(er Large cones, 
insuring stiffness. 


ample power, plenty of metal, 








Ge” Accurate fitting ; quality guaranteed. 
wer” Also making 20, 26” and 32” geared shapers. 
cer” Write for prices and full descriptions. 
THE THE 
i BROWNELL 
ODGE & VAVIS MACHINE i00L ¥0,, ANTI-FRICTION 
CINCINNATI, OHIO. Step or Thrust Bearing 
FOR 
RASTEHERN HOUSE: Lathes, Drills, Worm 
> ’ >a , rey Shafts of Elevators or 
64 CORTLANDT STRELT, a eee 
NEW YORK Stones, Water Wheel and 
a : Propeller Shafts. 
WESTERN HOUSE: Bearings of all sizes made to 
ia order, and patent rights for 


68 & 70 SOUTH CANAL ST., 
CHICAGO 


See advt’s, pages 15 and 16. 


sale by 


G. L. BROWNELL, 
WORCESTER, MASS. 


Correspondence Solicited. 
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SOUTHWARK FOUNDRY & MACHINE CO,, 
PHILADELPHIA, PENNA. 
BOILERS. BLOWING iin 
TANKS. | REVERSING 
STEAM ENGINES, 
HAMMERS. CENTRIFUGAL 
HEAVY | | PUMPS, 
CASTINGS. __ STEAM PUMPS 





SOLE MAKERS oF 
PORTER-ALLEN AUTOMATIC 
HIGH ECONOMY. DURABILITY. 


BEMENT, MILES & CO., 


ant Bye e- ek, 2A, 
BUILDERS OF 


METAL-WORKING MACHINE TOOLS, 


FOR 
RAILROAD SHOPS, 
LOCOMOTIVE AND, CAR BUILDERS, 
MACHINE SHOPS, ROLLING MILLS, 
STEAM FORGES, SHIP YARDS, 
BOILER SHOPS, BRIDGE 
WORKS, ETC. 


THE HILLES & JONES CO., WILMINGTON, DEL, 


MANUFACTURERS OF 


Mi iar j N & TOO LS, For Boiler Makers, Bridge Builders, Ship Builders, Rail- 


road Shops, Locomotive and Car Builders, etc. 


ENGINE. 
CLOSE REGULATION, 















<= _ Se“ se i == — 

z cat Co ee Improved 

Sei ~ Boiler Plate 
Planer. 


Fight Sizes. 


- CASTINGS 


patterns. Soft castings for finishing. Patterns made to order. Parties requiring work are invited to 
correspond with us before buying elsewhere. Estimates submitted on application. 


THE ALLENTOWN FOUNDRY & MACHINE CO,, 


3RD and WALNUT STS., ALLENTOWN, PA. 


rr: ‘ J | wwii 
a al | wtucs ‘ ones | 
=] ad {ites en anchaini dmmuiale 





4 8’x20’ length 
of cut. 








Rough and finishea 
to order, All kinds 
of castings in green 
or dry sand and 
loam. Large variety 
of gear and pulley 





Hil GENUINE 
INGOTS & MARUFACTURES 
BEAR 


REG TRADE MARKS. 


PHOSPHOR-BRONZE 


INGOTS, CASTINGS & MANUFACTURES. 
THE PHOSPHOR BRONZE SMELTING CO. LIMITED 


512 ARCH ST. PHILADELPHIA PA.U.S.A. 


ORICINAL MANUFACTURERS OF PHOSPHOR-. 
BRONZE IN THE UNITED STATES AND OWNERS 
OF THEU.S PATENTS. 


THE AERATED FUEL COMPANY, 


Main Street . BULLA 


FORGING AND WELDING BY PETROLEUM AIR BLAST. 


ALL OIL BELOW BURNERS! NO SMOKE, DIRT, OR ASHES! 


Represented by WILLIAM PICKETT, SON & CO., 170 Lake St., Chicago ; W.S. COLLINS, ‘Sept om, 1885. 


4) pe | 
Pho phorbunge| 








171 Broad ay, New York. CHILION JONES, Gananoque, Can. G.M. SMITH, Bp he a Cal. July 5, 1887 
KALAMAZOO SPRING AND AXLE CO.. Kalamazoo, Mich. C.S. BARROWS, 46 Wade Building, Feb 
Cleveland, Ohio. GILBERT & BARKER MFG. CO., General Agents for the United States, *°>- 5 1889 
Springfield, New York and Boston. July 23, 1889. 


ar We will replace in Stock or Mutual Companies any Insurance canceled on account 
of using this System, when installed according to our plans. 








| MACHINISTS? FINE TOOLS. 
STANDARD TOOL CO., ATHOL, MASS. 


Catalogue and Price List free. 











BOYNTON’S ADJUSTABLE 
ALLIGATOR WRENCH. 





Quick and 
handy in ad 
justment. 

Invaluable 
for work on 


clipped pipe, in close coils aud corners that cannot be reached with other wrenches. Made entirely of 


drop forged steel. Six sizes 
CAMPBELL PRINTING PRESS AND MFC. CO., MFRS. 
160 WILLIAM ST., NEW YORK, 325 DEARBORN ST., CHICAGO. 


Quickx-Action VISES, 
For Pattern Makers and Wood Workers. 
WYMAN & CORDON, 
WORCESTER, MASS. ‘ 
DROP FORGINGS. 


BALL AUTOMATIC CUT-OFF ENGINES, 


ERIE, PA. 
The characteristics of these Engines are Beauty of Design, Superior Finish, Limited Feet in Space 
required, Economy of Fuel, Perfection of Regulation. 


CHARLES R. VINCENT & CO., 








WES WHOS OBURY 








NEW YORK SELLING OFFICE, 15 CORTLANDT STREET. 
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NEW TANGYE BUCKEYE AUTOMATIC CUT-OFF ENGINES. 


In Use, Over 2,500. 


25 to 1,000 H. P. 


These engines are the combined result of long ex- 
perience with automatic cut-off regulation, and most 
careful revision of alldetails. They are designed and 
constructed for heavy and continuous duty at medium 
or highrotativespeeds. Highest attainable Economy 
4, 10 Steam Consumption and superior regulation guar- 

= anteed. Self-contained Automatic Cut-off Engines 12 


Illustrated Circulars, with various data as to practical 
Steam Engine Construction and performance, free by | 


mail. Address, BUCKEYE ENGIN... CO., Salem, Ohio. 
10 TELEPRONE BUILDING} N. W. ROBINSON, 154 Washington St., Chicago, Ills. 


SE 
SALES AGENTS W. L. SIMPSON, 18 CORTLANDT STREET, XN. Y.{ ROBINSON & CARY, St. Paul, Minn, 


KENSINCTON ENGINE WORKS, LIMITED, PHILADELPHIA. 
Sole Licensees and Manufacturers for New Jersey (South of Trenton), Eastern Pennsylvania, Delaware, Maryland and Virginia. 


BLESSING’S W ATER CIRCULATOR »° PURIFIER |: 


Guaranteed to Absolutely Prevent Forma- 
tion of Scale in Steam Boilers, 


as ally takes water from the boiler. 
filters and returns it in pure condition, 
thus San ovine scale-making impurities from 
the water, and maintaining a free and steady 
circulation. Combines the well-known 
Albany Steam Trap with a Filter of novel 
construction, which has no rival in point of 
simplicity, facility for cleaning, and assurance 
against clo; gging of sand valve. 


Send also for Circulars of Albany Steam 
Traps, Blessing’s Renewable-Seat Stop and 
Check Valves, Pump Governors, Water Circu- 
lators and Purifiers, etc. 


Albany Steam Trap Go., acsaxy, s.r. 


“OTTO GAS ENGINE WORKS. 
SCHLEICHER, SCHUMM & C0., 


33d and Walnut Sts., Branch Office, 151 Monroe St., 
PHILADELPHIA. CHICAGO. 


_ OVER 25,000 ENGINES IN USE. 
= ; GUARANTEED Bigg pon et A ANY Pe Mie Mert 


VAN DUZEN 
CURTIS RETURN STEAM TRAP, GAS & C ASOLINE ENGINE 


OPERATED with COAL 

and OTHER MANUFAC- 

TURED GASES AND 
GASOLINE. 

RELIABLE AND 

ECONOMICAL. 

| Fully Warranted 
VAN DUZEN 

= fias & Gasoline Engine Co, 

BOE. 2d St., Cincinnati, O. 

The J. A. MACKINNON MACHINE €O., N.Y 





























For returning steam, 
condensed under pres- 
sure, automatically in- 
to the boiler, under 
high or low pressure. | 

Manufactured by | 


CURTIS REGULATOR CO., | 


Boston, Mass. 









General Agencies: 
109 Liberty St., N. Y. 
66 N. 4th St., Phila., Pa. 
108 6th Ave., Chicago, Ill. 
210 8, 3d St., Minneapolis, Minn. 
707 Market St, St. Louis, Mo, 
gend for Circular No. 17. 


EAGLE  &@ 
ANVIL 


“23 WORKS, 
Trenton, N. J. 


Agents, 22 Warren St., 








WIRE STRAIGHTENING AND CUTTING MACHINERY 















Can be ‘used in any Hollow Spindle Sale. i 
COLLINS-GOODIN MFG. CO., St. Louis, Mo. 


ESRAINARD RMMILLING FMPACHINES, 


25 Different Styles and Sizes. 


HILL, CLARKE & CO., 


General Selling Agents, 











The Fisher Double Screw Leg 
Vise.—Warranted stronger grip 
than any other Vise. Always 
parallel and cannot be broken. 


Send for Circulars, 


The Eagle 
Anvil.—Best 
Cast Steel 
Face & Steel 
Horn. Better 


156 OLIVER ST., BOSTON, MASS, 





OUR NEW 


din. BORING LATHE 





than any En ng 

penis ae t#*" If you are boring cast, malleable iron, steel 
rante and or brass, on Engine Lathes, you are losing money. 
lower price You should use Boring Lathes. 


te If you have thousands of small pieces to 
duplicate with absolute accuracy, use this Lathe. 


SEND FOR OUR LATE }*> If you are making small valves or pet cocks, 


this is the Lathe for the purpose. 


t@~ If you wish to cut off thousands of pieces 
ind shape or size the ends, this is the tool. 


LIST OF - If you are using old-style machinery 


luplie ate work, you are losing money. 
jt An inexperienced boy can handle the Lathe 
N E W AND SECOND-HAND t«°° Turret is operated by lever or screw. 
s*"" Spindles of crucible steel that may be 
ut = most any speed without heating 
> Is provided with journals the it will wear a 
lifetime. 
Has large cones for wide belts. 





ror 


run 











>= 
‘ez 


(2 With this tool you can meet any competition 


a 
on your work. : 
_t® The price is low. 
tion. 


We make Turret Boring Lathes 12’', 13 
19’’, 21’, 36” swing. 


Write for cut and descrip 


. th". 16" 











THE — 


Lance & Davis Macuie Toou Co, 


CINCINNATI, OHIO. 
EASTERN HOUSE: 
G64 CORTLANDT STREET, 
NEW YORK. 
WESTERN HOUSE: 
O8 & 70 SOUTH CANAL ST7,, 
CHICAGO, ILL. 


ee advt’s, pages 14 and 16, 


JUST ISSUED. 


E. P, BULLARD, 


62 COLLEGE PLACE 


—-AND-— 


WARREN STREET, 
NEW YORK. 


72 





to 100 H. P. for driving Dynamo Machines a specialty. | 


MACHINIST 











On. a ee 
STEAM ENGINES 


VaRIED~ 
oe 
ge he TAKEN, 


Fons 





Feist Corliss 





NON-CONDENSING, 
CONDENSING COMPOUND. 
40 TO 1,000 H.P. 


Send for Circulars. 


E.P. HAMPSON & CO., 
36 CORTLANDT ST., 
NEW YORK, 
Sole Eastern Agents. 
JOHN J. METZCER, 


69S. Clinton St., Chicago, 
WESTERN ACENT. 





FRIGK GOMPANY, Bulers, 


WAYNESBORO, PA. 


‘A GENUINE “CORLISS.” 








CORLISS } NGINE. 


SHAFT GOVERNOR COMBINED WITH CORLISS WRIST-PLATE. 








Economy of Fuel and Regulation equal to anything in use. 


B.W. PAYNE & SONS, 


ELMIRA, N. 
45 Dey St., New York. 
Hill 


Clarke & Co., 


aie Mass. 


10 S. Canal St., Chicago, Ill. 





STEAM ENGINES 


Upright and Horizontal, 
Stationary, 
» Portable and Semi-Portable., 
& to 16 Horse Power. 
= i Pamphlet Free Address 
* JAMES LEFFEL & Co. 
as SPRINGFIELD, O10, 
or 110 Liberty St., New Vork. 
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95 LiBerTy ST.N. Y. 
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FOR SALE. 


Second-Hand Machinery. 


MODERN STYLE. FI/RST CLASS ORDER. 


1 Bement 60 in. Hor. Boring Machine 


1 Gap Engine Lathe 60 in. x16. ft. between, 
1 Niles 86 in. Pulley Lathe, 2 heads 

1 Planer GO in. x24 ft., heavy pattern. 

1 Putnam Planer, 0 in x10 ft 

1W.L. & Co. Planer, 24 in. x6 ft 

2B E&S. scre\ w Mac hines, Nos. 8 and 5, 

1J &L. No. 2 


1 Hendey 24 in. Shaper. 
Send for latest list 


J. J. McCABE, 


121 LIBERTY ST., NEW YORK 


C. H. DE LAMATER & CO. 


have closed their extensive manufactory at the 
Foot of West 13th Street, New York, and have sold 
the Hot Air Pumping Engine and Steam P ump busi 
ness to the De Lamater Iron Works (incorporated 
in 1889), and the Propeller Wheel business to the 
meme 1 L. Moore & Sons Co., of Elizabethport, New 
ersey. 


In order to close out the remainder of the stock, 
offer for sale 


AVery Desirable Lot of Machinery, 


such as lathes from 15’’ to 88” swing, planing | ma- 
chines 48 'x45'x10’, 53/’x50'x12", 17’'x14’/x24', 72'’x 
69x24’, and various other sizes: drilling mae hine 8, 
slotting machines, shaping machines, boring ma 
chines, bolt-cutting machines, cutting-off machine 8, 
nut tappers, milling machines, gear cutters, emery 
tool grinders, portable drills, serew cutting ma- 
chines, vises, lathe and planer tools, and a variety 
of small tools; also traveling and jib cranes. 
Punching and shearing machines for boiler makers, 
with a general outfit of small tools. Blacksmiths’ 
tools, such as anvils, sledges, tongs, ete. Pattern 
lathes, benches, saws, screws, nails, and a general 
supply of small tools. Foundry cranes, cupolas 
and small tools. Blocks, ropes, bolts, nuts, wash 
ers, packings, pipe and fittings, iron and brass 
valves. Boiler iron, steel plate and. boiler rivets 
Bar iron and steel, also steam hammers, and two 








8x16” 


and one 10’’x20” Rider cut-off engines. 








The best Engine in America for Heavy Work. 
WILLIAM TOD & CO., 


Youngstown, Ohio. 





STEARNS MFG CO. 






ENGINES from 15 ri 5400 ay ie 


Boilers of Steel and Iron supplied to the 
trade or the user Send for Catalogue. 


SAW MILLS GENERAL MACHINERY 


NEW YORK STORE, 46 Cortlandt St. 


THE TWISS AUTOMATIC ENCINE 
A STRICTLY FIRST- 
CLASS ENGINE, 

P At a very Low Pricg 


Manufactured by 





LSON wW. TWISS, 


NE 
25 Whitney Ave., New Haven, Conn. 
Send for Price before Purchasing Elsewhere 


ALSO VERTICAL AND YACHT ENGINES, 


BaRNARD’s SEPARATOR 


For Separating and Removing Entrained 
Water from Live Steam; 
AND 
Condense Water, Oil, Dirt, Etc., from Exhaust Steam. 
SPECIAL DESIGNS FOR SURFACE CONDENSERS, 








SEND FOR CIRCULAR AND PRICES. 


CEO. A. BARNARD, 


15 CORTLANDT ST., NEW YORK. 





























PROVIDENCE, R. I. 


No. 3UNIVERSALCUTTER 
AND REAMER GRINDER. 


Patented Nov. 3, 1885 ; 





March 22, 1887. 


Ton machine is extensively used for sharpen- 
ing straight or taper, shell or shank ream- 
ers, and tor grinding edge and bevel cutters 

of any angle, straddle and face mills, cotter and 

hollow mills, and straight or taper milling cutters, 
cut either straight or spiral, with holes or shanks, 

It can also be used for sharpening worm or thread 


tools. All moving parts are adjustable. Move- 
ments quick and accurate, simple and mechanical. 
Spindle has two speeds. Distance between cen- 
ters, 12’’.. Mills or shell reamers 6’ diameter and 
not over 6’ long can be satisfactorily ground. 


Emery wheels used up to 7”’ diameter, either with 
or without water. 


> Special Pamphlet mailed on application. 


WESTERN REPRESENTATIVE, 
S.A.SMITH,238.Canal St., Chicago, Il. 











NILES TOOL WORKS 


OHIO. 


HAMILTON, 


MACHINE TOOLS. 


Car Wheel and Axle Machinery. Double Axle 
Lathes. Single AxleLathes. Axle Cutting- 
off and Center- 
ing Machines. 
Car Wheel Bor- 
ing Machines. @ 










Hydrostatic 
Wheel Presses. 
Car Wheel 
Turning 
Lathe. —<—— 
NEW YORK, PHILADELPHIA, PITTSBURCH, CHICACO, 





98 Liberty St. 705 Arch St. Penn Building. Phenix Building. 











JENKINS BROS.” VALVES. 
FE& very valve tested and warranted, all parts interchangeable. 
WY othing but best Steam Metal used in the manufacture. 
Keyed Stuffing Box and Disc Removing Lock Nut 

I s used only in the Jenkins Bros.’ Valves. 

WY one are genuine unless stamped with “Trade Mark.” 

$ hould you order INSIST on having Jenkins Bros.’ Valves. 


71 JOHN STREET, NEW YORK. 54 DEARBORN STREET, CHICAGO. 
21 NORTH FIFTH STREET, PHILA. 105 MILK STREET, BOSTON. 


THE GREAT SUCCESS 


of our IMPROVED MACHINE TOOLS in the 


us to open a 


NEW MACHINERY STORE 


——A Tau 


64 Cortlandt St., New York, 


Under the management of W. H. HARRISON, late with E, P. BULLARD. 
WE WILL CARRY A FULL LINE OF NEW DESIGNS OF 


IRON AND BRASS WORKING MACHINERY. 


Come and see us before buying. 


THE LODGE & DAVIS MACHINE TOOL CO., 


NEW YORK. CHICAGO. CINCINNATI. 


See advertisements, pages 14 and 15. 


GOULD & EBERHARDT, 
NEWABE, N. 








Attending the sale East has decided 


per 








APPLY TO 
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Turns out 20 per cent. more work than any other. 


Eherhardt’s New Drill 





UNKOVM SNITIUM & 


“ee - - — , . . 
GEAR AND RACK CUTTING TO ORDER. 


AMERICAN MACHIN NIST [Feprvary 27, 1890 
__ Brown & Sharpe Mf. Co. THE PRATT & WHITNEY Co, 







DROP HAMMERS, 


PUNCHING AND TRIMMING PRESSES, 


™, —_—POWER SHEARS .— 


peed) Die-Sinking Machines, Hand Bolt Heading, Power Screw 
and Bolt Blank Heading Machines. 


RETRACTILE JIB CRANES, 
Koll Grooving Machines for Flour Mill Use. 


PRICE LIST AND DISCOUNT SHEET SENT UPON APPLICATION. 
WESTERN BRANCH, 100 West Washington Street, Chicago, Ills. 


THE BILLINGS & SPENCER CO., 





HARTFORD, CT., 


UU. s. A. 








—MANUFACTURERS OF— 


BILLINGS? cues WRENCHES, 


REAMER 
A Full Line in Stock. 


Drop Forged of Bar Steel. Three Sizes, 


DROP FORGINGS OF EVERY DESCRIPTION. 


WARNER & SWASEY, | “‘Uiit"?| THE POND MACHINE TOOL CO., 


Formerly of Worcester, Mass. 
MANUFACTURERS OF 


MACHINE TOOLS. 








LOBE VALVE CHUCK. 
BRASS WORKING MACHINERY. 


ILLUSTRATED CATALOGUE ON APPLICATION, 
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GEAR WHEELS AND GEAR CUTTING. 


LEXINGTON GEAR WORKS, LEXINGTON, MASS. 
BOSTON GEAR WORKS, 137 HIGH ST,, BOSTON. 
(GRANT) SEND FOR CATALOGUE, 


Key-Seating Machines 
and 20 in. Drills 


.A SPECIALTY. 
SEND FOR LIST OF 


New and Second-Hand 


J. M. ALLEN, Presrpent. 

Wm. B. FRANKLIN, VICE-PRESIDENT. 

F. B. ALLEN, Sreconp Vicr-PRESIDENT. 
J. B. PIERCE, Secretary & TREASURER. 








GRAY’S 


Grindstone Dresser. 


Trues the stone without dust. 


Lathes, Planers, Drills, or iti i 
anything in Machinists’ Tools or Sup- Positive. Handy. Simple. 
plies. Net Price, $12. For descrip- 

tive circular address: 


W. P. DAVIS, 
4 Rochester, N. Y. 
Sg Works at North Bloomfield. 


THE G. A. GRAY O., 


cS. #LEoAWORTH 


BUFFALO STEEL FOUNDRY, 
BUFFALO, N. Y. 
































20” x 6’ Chucking Lathe. 97" x 27" x 8’ Planer. 
MANUFACTURERS OF 


gr0N oor MACHINE TOOLS. 


OvR YATALOGUE 





AINE 


cH RR! N 
Manufacturer 


J.M.CARPENTER Beet iTiiitiiitiiti 


PAWTUCKET.R.I. 








IPS, i DIE 





